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DATE

EPA-SAB-19-xxx

The Honorable Andrew Wheeler
Acting Administrator

9  U.S. Environmental Protection Agency
10 1200 Pennsylvania Avenue, NW
11 Washington, D.C. 20460
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12

13 Subject: SAB review of Framework for Assessing Biogenic COz Emissions from Stationary
14 Sources (2014)

15

16  Dear Acting Administrator Wheeler:

17

18  The EPA Science Advisory Board (SAB) was asked by the EPA Office of Air and Radiation to review
19  and comment on its Framework for Assessing Biogenic COz Emissions from Stationary Sources (2014)
20 (“2014 Framework™). The 2014 Framework considers the scientific and technical issues associated with
21 accounting for emissions of carbon dioxide (CO;) from biogenic feedstocks used at stationary sources.

23 The purpose of the 2014 Framework was to develop a method for calculating the adjustment, or

24 Biogenic Assessment Factor (BAF), for CO; emissions associated with the combustion of biogenic

25  feedstocks at stationary facilities by accounting for the biological carbon cycle effects associated with
26 growth, harvest, and processing of these feedstocks. The BAF is an accounting term developed by EPA
27  to adjust stack emissions to reflect a feedstock’s ner carbon emissions after accounting for subsequent
28  sequestration of carbon in regrown biomass or soil, and after considering emissions that might have

29  occurred with an alternate fate had the biomass not been used for fuel.

31  The SAB notes that EPA's 2014 Framework may be used to develop BAFs for multiple regulations and
32 associated climate objectives (e.g., total emissions versus temperature, etc.); it therefore must be able to
33 accommodate a wide range of potential time and spatial scales and all relevant GHGs. Lack of

34 specificity in the BAF objectives to be addressed under the Framework has made 1t difficult for the SAB
35  to address many of the charge questions fully.

37  EPA’s 2014 Framework is a revision of its 2011 Framework, which the SAB previously reviewed. The
38  SAB notes that the 2014 Framework incorporated some of the SAB’s prior advice and advanced the

39 analytical foundation for making determinations about the net contribution of biogenic feedstocks to
40  COz in the atmosphere. Specifically, the 2014 Framework has incorporated the SAB’s prior advice as

41 follows:

42

43 e It has adopted an alternative fate approach (i.e., a counterfactual evaluation of what the net

44 biogenic atmospheric contribution might have been if the feedstocks were not used for energy) to
45 the collection and use of waste-derived feedstocks, including avoided methane (CH4) emissions.
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e [tincludes a discussion of the trade-offs inherent in the selection of a temporal scale for
considering net emissions.

e [t has developed representative BAFs by feedstock and region rather than facility-specific BAFs.

» [tincludes a review of existing approaches to addressing leakage, the phenomenon by which
cfforts to reduce emissions in one place affect market prices that shift emissions to another
location.

e [t offers an approach to construct an anticipated baseline that allows assessment of the additional
CO; emissions to, or uptake from, the atmosphere that can be attributed to biogenic feedstocks as
a result of changes in biomass feedstock demand.

The 2014 Framework does not, however, provide the regulatory context, specific BAF calculations for
that context, or the implementation details the SAB previously requested. In fact, the lack of information
in both Frameworks on how the EPA may use potential BAFs made it difficult to fully evaluate these
frameworks. The BAF is a construct designed to evaluate the importance of the stack emissions of CO»
at a given time relative to their climate impacts at some point m the future when some of the emitted
CO; may have been sequestered by regrowth of biogenic feedstocks. As such, the computation of the
BAF for a feedstock in a region depends upon the climate impact of concern and the future point in time
that is of interest, which is a choice that depends upon the specific regulation or policy that will rely on
that BAF. If the objective of interest for the BAF computation is defined by short term processes, then
the relevant time-period for the BAF computation needs to include relevant details on short term climate
phenomena, which might be less important if the objective of interest is much longer term. In addition to
identifying the relevant analytic time frame, knowing the objectives of interest would provide other
information necessary to the assessment of the science underpinning the BAFs, such as the scale of
demand for biogenic feedstocks, the anticipated time frame for that demand and cligible feedstocks to
meet it, relevant spatial scope, and importance of including each type of GHG in the analysis.

While the SAB agreed with many of the recommendations developed by the Biogenic Carbon Emissions
Panel in previous drafts of the report, it disagreed with the extended time frame recommended for BAF
computation. There was much discussion between the SAB and the Biogenic Carbon Emissions Panel
over the significance of the time horizon used to calculate BAFs. The Panel recommended that a general
principle for determining the time horizon for BAF calculations should be to select a time horizon that
fully accounts for the temporal dynamics for all feedstocks to accommodate the Agency’s preference for
a regulatory or policy #en-neutral approach. During quality reviews the SAB disagreed with this
recommendation noting that for regulatory initiatives that focus on objectives that reflect shorter time
horizons, a general model with a long time horizon may not adequately capture the net carbon dioxide
emissions relevant to the nearer-term outcomes. The SAB favors selecting the time horizon for
calculating the BAF to comport with the objective under consideration, which is generally dependent on
the regulation mandating use of that particular BAF. The Panel’s previous reports remain available on
the SAB [ HYPERLINK
"https://yosemite.epa.gov/sab/sabproduct.nsf/LookupWebProjectsCurrentBOARD/3235DAC747C16FE
985257DAS0053F25270penDocument” |.

As we stated in our 2012 report and we reiterate here: this SAB review would have been enhanced if the
Agency offered a specific regulatory application that, among other things, provided explicit proposed
BAF objectives, which would in turn have defined the applicable boundaries regarding upstream and
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downstream emissions in the feedstock life cycles. The 2014 Framework lacks specificity and is written
in a way that is too generic, with too many possibilities that would require assessment of different
underlying science. Rather than offering a lengthy menu of calculation options, the EPA Framework
needs to define its scenarios and justify those choices. This would enable the SAB to evaluate the
science underpinning those decisions and justifications.

Despite this significant limitation, the SAB offers overarching suggestions for moving forward with a
framework for assessing the BAFs of biogenic feedstocks. In addition we offer specific responses to
EPA’s charge questions when possible and the SAB offers general guidance regarding the calculation
of BAFs. EPA’s equations were based on emissions (fluxes) with some adjustment terms to account for
carbon mass escaping the system between the point of assessment and the point of emissions. In the
enclosed report, the SAB recommends an altemative formulation based on changes in terrestrial (non-
atmospheric) carbon stocks (or pools) such as the live stocks in biomass, dead stocks, soil stocks, cte.,
that explicitly incorporates the principle of conservation of mass. While the carbon-stock-based
accounting system results in a formula for BAF similar to that of EPA’s emissions-based approach, it
offers multiple advantages: the component stocks are regularly inventoried and modeled by the scientific
community; the different stocks can be aggregated and rearranged as needed or further subdivided; and
it 1s appropriately constrained by conservation of mass and therefore the validity of the results can be
assessed using mass balance calculations. Although this altemative formulation provides these benefits,
other important modeling issues remain. These include selecting appropriate temporal or spatial
boundaries, considering variability among classes of feedstocks, accounting for non-CO; greenhouse
gases such as nitrous oxide and methane, and quantifying stocks and fluxes that are difficult to measure
or estimate.

As an additional caveat, the SAB is aware that the EPA report and this review are focused only on
accounting for CO» related to the use of biomass for electricity generation. Neither EPA nor the SAB
evaluated other concerns like forest conservation, biodiversity, and ecosystem services. We offer this
caution about the model boundaries as defined by EPA’s method and identified in the SAB review. In
addition, we recognize that biodiversity and ecosystem health are valid concerns worthy of a whole
different analysis and policy response.

Finally, EPA did not ask the SAB for feedback on its modeling approach. We think this was an
oversight, given that modeling is critical to the development of the BAF and different modeling
approaches can yield different results. The 2014 Framework employed an integrated model that captures
economic and biophysical dynamics and interactions for some of its alternative BAF calculations;
however, EPA did not offer explicit justification for its modeling choices derived from articulated
criteria. In addition, the sensitivity of BAF responses to some underlying features of the model was not
examined by the EPA or the SAB. Thus, we conclude EPA should identify and evaluate its criteria for
choosing a model or models and examine the sensitivity of BAF estimates to key modeling features.

The SAB appreciates the opportunity to provide advice on the 2014 Framework and looks forward to
your response.

Sincerely,
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NOTICE

This report has been written as part of the activities of the EPA Science Advisory Board (SAB), a public
advisory group providing extramural scientific information and advice to the Admuinistrator and other
officials of the Environmental Protection Agency. The SAB is structured to provide balanced, expert
assessment of scientific matters related to problems facing the Agency. This report has not been
reviewed for approval by the Agency and, hence, the contents of this report do not represent the views
and policies of the Environmental Protection Agency, nor of other agencies in the Executive Branch of
the Federal government, nor does mention of trade names of commercial products constitute a
recommendation for use. Reports of the SAB are posted on the EPA Web site at | HYPERLINK
"hitp://www.epa.gov/sab” |.
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BACT Best Available Control Technology

BAF Biogenic Assessment Factor

BAU Business as Usual

CHy Methane

COs Carbon Dioxide

O arben-thiowde-bauivalent

POB ] Department-of Huergy

EPA Environmental Protection Agency

EASOM Forestry-and-Aenoniural Sector- Optinuzatien-Medel
GHG Greenhouse Gas

SR Fermrm-HRA - BAR equationrepresenting net-feedstock-grovidh-forremovals)
GWER Global-Warmung-Petential

PSD Prevention of Significant Deterioration

N20 Nitrous Oxide

SAB Science Advisory Board

USDA U.S. Department of Agriculture
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1. EXECUTIVE SUMMARY

The EPA requested the SAB review a revised framework for accounting for biogenic carbon emissions,
which the agency defines as “CO; emissions related to the natural carbon cycle, as well as those
resulting from the combustion, harvest, digestion, fermentation, decomposition, or processing of
biologically based materials.”? The goal of the 2014 Framework was to evaluate biogenic CO; emissions
from stationary sources that use biomass feedstocks, given the ability of green plants to remove CO»
from the atmosphere through photosynthesis. The 2014 Framework and its 2011 predecessor introduced
the concept of a Biogenic Assessment Factor (BAF), which is the proposed adjustment for carbon
emissions associated with the combustion of biomass feedstocks. The BAF is an accounting term
developed in the Framework to denote the offset to stack emussions (mathematical adjustment) to reflect
net carbon emissions after taking into account the sequestration of carbon in regrown biomass or soil, as
well as emissions that might have occurred with an altemative fate had the biomass not been used for
fuel.

Importance of Defining the Objective to Be Addressed by a BAF

The questions before the EPA in 2011 and presented for the SAB’s review, were whether and how to
consider greenhouse gas (GHG) emissions and decisions about best available control technology
(BACT) for CO; emissions from biomass feedstocks used for electricity generation at stationary
facilities. EPA proposed to address this issue by defining a term, Biogenic Assessment Factor, intended
to be used to assess effects relative to the desired objectives. The 2014 Framework, however, removed
the regulatory context, and did not include specific BAF calculations for any regulatory context, or the
implementation details the SAB previously requested.

Because the EPA's 2014 Framework report does not identify the specific metric of climate impact (or
"objective") with resulting regulations that a BAF estimate should reflect, BAFs that may be developed
under the Framework could entail a wide range of objectives, e.g., temporal and spatial domains, total
emissions, temperature, etc. While ideally it would be desirable to identify a universal methodology that
could be applied to any of a wide range of potential objectives, doing so poses exceptional technical
challenges and the concept was not endorsed by the SAB. Thus, the lack of specificity in the 2014
Framework document regarding the objectives that BAFs under it are expected to address made it very
difficult for the SAB to assess whether the types of models, data, and baselines suggested by the
Framework are appropriate, and has limited the ability of the SAB to fully address some of the charge
questions. We thus preface the SAB's comments with this observation on the consequences of having
made this revised 2014 Framework so unspecific with respect to its intended and potential applications.
The SAB concluded that evaluation of EPA’s plan for a science-based regulatory framework in the
absence of defined regulatory objectives is not useful. Rather than assume a specific objective, or
evaluate the charge questions across numerous putative objectives of interest, the SAB has focused on
providing input on considerations that affect the usefulness and scientific mtegrity of EPA’s approach in
general.

! [ HYPERLINK "https://19january201 7snapshot.epa. gov/climatechange/carbon-dioxide-emissions-
associated-bioenergy-and-other-biogenic-sources .html" |
[ PAGE \* MERGEFORMAT ]
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Region- and Feedstock-Specific Biogenic Assessment Factors, baselines and modeling

As recommended previously by the SAB, BAFs should be feedstock-specific and region-specific and
not facility-specific. Facility-specific BAFs are conceptually and practically challenging to estimate due
to the absence of well-defined spatial boundaries for feedstock supply to each facility and the role of
market-induced effects on land use, on biomass production and market demand for fiber, and on carbon
stocks across space. To obtain a region-specific BAF for feedstocks, it is necessary to address region-
specific, feedstock-specific demand for biomass and to assess the impact of this increased demand for
biomass on net carbon stocks. Changes in demand for biomass feedstocks should be assessed based on
historical data on forest carbon stocks, resource use, and observed information on current and planned
expansions to facilitics using biomass feedstocks. There is no single answer to what these BAFs should
be, as not all biogenic emissions are carbon neutral nor net additional to the atmosphere, and assuming
so is inconsistent with the underlying science.

Projections of the interactions that must be assessed to compute a BAF can be obtained from diverse
model types, from simple empirically and statistically-based models, to complex integrated assessment
models that combine biophysical and economic factors. For all model types, sensitivity and uncertainty
analyses are needed to adequately interpret the results and understand the dependency of the BAF on the
choices and assumptions used as part of its computation.

To compare changes in any system over time there must be a reference scenario (without increased
demand for biomass feedstocks) against which to assess the net impacts on the variable of interest. In
2012, the SAB recommended a future anticipated baseline approach to capture the additional CO;
emissions to, or uptake from, the atmosphere created by any increased use of biomass feedstocks for
electricity generation. The EPA acknowledged this limitation of its earlier approach and included a
future anticipated baseline analysis along with a reference point approach in its 2014 Framework. Both
the future anticipated baseline and the reference point baseline (with regular updates) are challenging to
apply due to data and modeling limitations.

Regardless of the baseline structure chosen (adjusted reference or future anticipated), validation and
evaluation of the model used to compute the BAFs will be critical. Model validation is essential to
assessing any model’s ability to replicate observed phenomenon over time, ensuring that simulations
based on the model appear reasonable. Similarly, understanding model sensitivity to mput parameters
and assumptions is important with respect to assessing model applicability over time. The model
selected for estimating BAFs should be reviewed and updated at regular intervals, capturing observed
changes in economic and land use conditions that may be due to increased biomass demand or other
related conditions, as well as the latest scientific information on biophysical and biogeochemical
properties of feedstocks. The appropriate review interval should be selected based on the timeframe of
the regulatory objective(s) as well as the timeframe associated with updates to the underlying data.

Charge Question 1

[ PAGE \* MERGEFORMAT ]
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Temporal and Spatial Scales

A sustained increased demand for biomass feedstocks by stationary facilities in a region is likely to
trigger changes in carbon stocks through one or more pathways that could generate a new (steady-state)
equilibrium stock of carbon that may be higher or lower than the current stock of carbon on the land.
The demand for biomass feedstocks for use in stationary facilities can affect carbon stocks by increasing
harvesting intensity for standing biomass, diverting biomass feedstocks from other non-energy products
and landfills, converting land from other uses to plant new biomass feedstocks for the future, and
utilizing biomass residues that might otherwise decay. Each of these responses may differ over time, and
thus, the overall effect of all these responses e -on demand for biomass feedstocks may differ over
time. Therefore, the time period selected for estimating the carbon stock or net carbon emissions impacts
of an increased demand for biomass feedstocks can strongly affect st _estimates. The selection of
the time period for assessment is not a purely scientific question; and may be driven primarily by the
objectives associated with the use «i--of BAFs to be estimated using this Framework. For example,
consider an objective to hmit peak planetary warming versus an objective of controlling emissions of
greenhouse gases i 2050: the same feedstock in the same region could have widely varying impacts on
terrestrial carbon stocks because the timeframe defining the endpoint of the relevant analysis would
differ. Since BAFs wi computed to serve specific regulatory objectives, there are no scientific
criteria by which to pick a single ‘right” timeframe for their determination independent of their
regulatory context (Ocko et al 2017).

Stationary facilities require a continuous supply of feedstock, thus a landscape approach for accounting
of impacts on carbon stocks is more appropriate than a stand-level approach for this application. A
landscape approach expands the boundaries of analysis to include all effects and recognizes that there is
uptake as well as loss of carbon associated with the production of feedstocks concurrently occurring
across the landscape. It is the overall balance of losses and gains that determines carbon stock effects.
Moreover, economic considerations will determine the size of the landscape providing feedstocks over
time and the potential for land-use changes that can positively or negatively impact carbon stocks.

Stock-Based Accounting Preferved to Emissions-Based Accounting

Carbon accounting associated with determining BAFs should be based on changes in carbon stocks on
the land rather than changes in carbon emissions (as used in EPA’s 2011 and 2014 Frameworks). A key
feature of using carbon stocks is that all terms can be readily aggregated or disaggregated, subject to
validation via mass balance and an existing comprehensive system of empirical measurements is already
in place for the US. The stock-based approach comports with the current conventions in carbon
accounting, which essentially use input-output tracking of carbon throughout a system with well-defined
boundaries. These stocks can be aggregated and rearranged as needed, and they are appropriately
constrained by conservation of mass and therefore can I:¢ checked and {hg: 81 fe-determined

using mass balance calculations, in addition to other checks.

Two Cumulative Biogenic Assessment Factor Approaches

The SAB recommends a cumulative carbon accounting metric; however, there are alternative ways to
calculate cumulative BAFs. EPA’s cumulative BAF (called BAFt in the 2014 Framework) applied to
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stocks is one option, reflecting the carbon stocks at the end of the time horizon—specifically, changes in
carbon stocks by time, T. One can also calculate a cumulative BAF that is based on the accumulation of
annual differences in carbon stocks on the land over the time horizon until equilibrium is reached, here
called BAFyt. Until the implications of the differences are better understood, we support EPA’s
cumulative BAF approach, i.e., the difference in carbon stocks at the end of the selected time horizon.

Charge Question 2
Scales of Biomass Use and Modeling Approach

Projections for aggregate demand for all biomass changes should be bounded by historical data on
resource use, observed information on current and planned expansions to facilities using biogenic
feedstocks, and reasonable projections of cost-effective deployment of biomass feedstocks for meeting
the energy/feedstock needs of stationary facilities.

In addition, regular retrospective evaluations of observed levels of demand and the mix of feedstocks
would enable revisions to EPA’s estimates of feedstock demand. Retrospective evaluations of BAF
performance will be important for understanding how effective the modeling has been in predicting what
occurred. Thus, projections about biomass feedstock demand should be revised based on actual
observations, and these updated demands should be used to inform modeling that generates BAFs.

Recommendations

As we have observed above, a sound biogenic carbon accounting approach for estimating BAFs will
depend on the specific regulatory objectives for those BAFs, which are yet to be defined. Recognizing
this limiting factor in the SAB’s ability to review the 2014 Framework, we make the following
recommendations.

1. EPA should identify and evaluate its criteria for choosing a model and modeling features that
affect BAF results. EPA should explore the sensitivity of BAFs to different modeling
approaches, assumptions, transaction costs, and uncertainties in model input parameters.

2. Stationary facilities require a continuous supply of biomass feedstocks, thus a landscape
approach is appropriate and likely most reliable for accounting for the impacts of feedstock
demand on carbon stocks.

3. The estimate of the direction and magnitude of the impact of using biogenic feedstocks in
stationary facilities on terrestrial carbon stocks depends on the time horizon considered. There is
no optimal time horizon for evaluating these impacts, and it may be primarily determined by the
regulatory context mandating use of BAFs.

4. Changes in carbon stocks (e.g., live and dead biomass, soil, products, material lost in transport

and waste), should be used to account for biogenic carbon, rather than an emissions (flux-based)
approach.
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5. The SAB suggests exploration of two cumulative BAF metrics. Until the implications of the
different metrics are clear, the SAB recommends using the metric proposed by EPA, i.e., net
changes in stock over a specified time.
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2. INTRODUCTION

2.1. Background

EPA’s Science Advisory Board (SAB) was asked by the EPA Office of Air and Radiation to review and
comment on its Framework for Assessing Biogenic CO; Emissions from Stationary Sources (U.S. EPA
2014).

The purpose of the 2014 Framework was to develop a method for caleulating the adjustment, or
Biogenic Assessment Factor (BAF), for CO» emissions associated with the use of biogenic feedstocks in
stationary facilities, taking into account the biological carbon cycle associated with the growth, harvest,
and processing of plant biomass. This mathematical adjustment to stack emissions is needed because of
the unique ability of biological systems to sequester CO; from the atmosphere through photosynthesis in
living biomass, to sequester carbon in dead biomass and soil, and to release CO; through respiration and
biologically-mediated decay of organic matter. These attributes of ecosystems mean that there can be
wide variation in the net effect of using biomass feedstocks in stationary facilities on enussions of
carbon dioxide to the atmosphere and thus it 1s scientifically indefensible to assume all bioenergy has no
net carbon dioxide emissions to the atmosphere, or the reverse, that all emissions represent a net addition
to the atmosphere. The BAF is an accounting term developed in the Framework to estimate the net CO»
emissions to the atmosphere over a specified period of time associated with buming biomass feedstocks
to produce energy. These net emissions reflect the changes in carbon stocks of above and below ground
biomass (live and dead), soils, and wastes. The 2014 Framework is a revision of the 2011 Framework
(U.S. EPA 2011), which the SAB previously reviewed (U.S. EPA SAB 2012).

The EPA’s charge to the SAB (Appendix A) requests advice and recommendations on its revised 2014
Framework, which was developed with consideration of the SAB’s 2012 recommendations as well as
the latest information and input from the scientific community and other stakeholders. The EPA asked
the SAB to review and offer recommendations on specific technical elements of the 2014 Framework
for assessing the extent to which the production, processing, and use of biogenic feedstocks at stationary
facilities results in net emissions of CO; to the atmosphere so that it could be quantified through
calculation of a BAF.

To conduct the present review, the SAB Staff Office reconstituted the Biogenic Carbon Emissions Panel
(Appendix B), which had reviewed the 2011 Framework. That panel met multiple times between March
2015 and August 2017. The Panel presented a draft report (February 2016) to the SAB for quality
review. The SAB qguality review was conducted in March 2016; this quality review resulted in requested
revisions from the Panel. The revised draft report (June 2017) was reviewed by the Board in 2017. The
2017 revision of the report was not approved by the SAB based on the deliberations of the quality
review. The present report is a product of SAB’s direct efforts and utilizes portions of the Panel’s report.
Previous drafts of the Panel’s report are retained on the SAB website and available | HYPERLINK
"https://yosemite.epa.gov/sab/sabproduct.nst/Lookup WebProjectsCurrentBOARD/3235dac747¢ 161985
257da9005312521OpenDocument& TableRow=2.2" \1 "2." ].

The 2014 Framework does not provide the regulatory context, specific BAF calculations for that

context, or the implementation details the SAB requested in its review of the 2011 Framework. That is,
EPA's Framework report does not identify the specific metric of climate impact (or "objective") that a
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BAF estimate should reflect, and further notes that BAFs that may be developed under the Framework
could entail a wide range of objectives, depending on the regulation or policy-specific approach that
would require use of a BAF. (For example, some regulations may impose objectives related to different
time horizons than others; similarly, under some regulations the BAF may need to address a temperature
impact objective, while other regulations may impose a net CO; emissions objective.) Lack of
specificity in the Framework document regarding the objectives to be estimated makes it very difficult
for the SAB to assess whether the suggested types of models, data, and baselines are appropriate. While
it would, in this situation, be desirable to identify a universal modeling methodology that could be
applied to any of a wide range of potential objectives, this poses significant new analytical and data
challenges on the Framework, and the SAB is not endorsing such an approach. Thus, we note as a
preface to this set of SAB comments that a consequence of having made the 2014 Framework so general
in its potential applications is that it has limited SAB’s ability to fully address the charge questions
presented to it for this review.
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3. OVERARCHING COMMENTS

This section addresses issues that lie outside the scope of EPA’s charge questions, but which the SAB
considered critical to place the responses to the charge questions in context. The charge questions are
narrowly focused on specific technical aspects in the structure of the 2014 Framework. However, the
SAB had important general advice regarding the Framework. This first section outlines that advice.

3.1. Defining Objectives through the Regulatory Context

For its review of the 2011 Framework, the SAB requested and was given a regulatory context for use of
BAFs that would result from the biogenic CO; accounting framework. The SAB was told that the 2011
Framework was intended to guide the determination of CO» emissions from regulated stationary sources
under the Clean Air Act, specifically those facilities receiving a prevention of significant deterioration
(PSD) air permit and that were required to conduct a best available control technology (BACT) analysis
for CO, emissions. The question before the agency, and hence the SAB, was whether and how to
consider biogenic greenhouse gas (GHG) emissions in reaching thresholds for permitting and decisions
about BACT for CO2 emissions from the use of bioenergy in stationary facilities.

The agency has removed this regulatory context from its 2014 Framework, and the EPA’s charge
questions seek guidance on issues related to the choice of temporal, spatial and production scale for
determining BAFs in a regulatory-neutral context. In the absence of a specific regulatory context, which
would define the objectives that a BAF must estimate, the SAB limited its review to providing general
comments about how to consider the questions posed. More specific answers to the questions posed will
vary with the objective (as defined by the regulatory context), most notably the appropriate time period
over which to determine the net biogenic emissions, and to a lesser degree, the appropriate geographical
scale for consideration.

A regulatory context with explicit objectives would clarify if the procedures for determining the BAF
will need to account for the emissions of all greenhouse gases that alter the climate. If this is the case,
then it will be important that the analytic methods described by the Framework account for the effect of
biogenic feedstocks on non-CO; gases such as N2O and CH4 and to examine how the emission or uptake
of these gases differ across space, time, and feedstocks. Given the large difference in the mean residence
time of these gases in the atmosphere, their relative importance can vary widely over different time
horizons. If climate impact over 20 or 40 years 1s the objective, then methane and carbon particulate
enissions could be very important, while if the objective’s period of concern is hundreds of years, their
importance will drop significantly (Shoemaker, et. al., 2013). Non-CO; gases are particularly important
for feedstocks grown with nitrogen fertilizer and for waste materials from landfills.

As an additional caveat, the SAB is aware that the EPA report and this review are focused only on
accounting for carbon dioxide related to the use of biomass in stationary facilities for energy generation.
Neither EPA nor the SAB evaluated other concerns like forest conservation, biodiversity, and eccosystem
services. If, for example, biomass pellets were sourced from old growth forests, this would pose unique
risks that would not be reflected in a BAF calculated for net effects on carbon dioxide. We offer this
caution about the model boundaries as defined by EPA’s method and identified in the SAB review. In
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addition, we recognize that biodiversity and ecosystem health are valid concerns worthy of a different
analysis and regulatory response.

Recommendation

» BAFs will vary depending on their specific objective, which will depend upon the regulatory
context, particularly in selection of the time horizon and geographic scope. Thus, future efforts to
define specific biogenic accounting factors should be conducted in a regulatory-specific context,
with the objectives and relevant time frame specified.

e [t is inappropriate to use default assumptions, including assuming there are no net emissions or
that all emissions are additive.

3.2. Baseline Approach

To compare change in any system over time, there must be a baseline scenario against which to assess
changes, in this case, changes due to demand for biogenic feedstocks; a baseline allows different
scenarios to be compared. In the 2011 Framework, the EPA assesses the estimated net change in land-
based biogenic CO; fluxes and/or carbon stocks between two points in time, with the first time point
called the reference point. In the 2012 SAB report, we noted temporal problems with the reference point
baseline approach. The EPA has acknowledged this in its 2014 Framework and included a future
anticipated baseline analysis alternative along with a reference point baseline approach. The 2014
framework notes that the choice of baseline (reference point or anticipated) depends on the question to
be answered and the specific context in which the framework is applied.

The SAB’s 2012 advice on the anticipated baseline approach explored the use of complex modeling in
order to try to capture interactions among the market, land use, investment decisions, and emissions and
ecosystem feedbacks, and to construct a counter-factual scenario that does not include increased
bioenergy use. In the case of long rotation feedstocks, biomass feedstock demand can affect carbon
stocks in many ways including the age of trees harvested, the diversion of forest biomass from
traditional forest product markets to bioenergy, and the rates of afforestation and deforestation.
Hstimating the net effect of these changes on carbon stocks requires a model that integrates market
demand and supply conditions with biophysical conditions that determine growth of forest biomass,
losses via decomposition, carbon sequestration and fluxes due to harvests and land use change and
incorporates the spatial variability in these effects across the U.S. The complexity of such a modeling
approach can make it difficult to parameterize and validate, and thus poses a significant challenge for
use in any context. Extra effort will be needed to provide the public with thorough sensitivity analyses
of parameters and model assumptions, and explicit recognition of model uncertainties in resulting BAF
estimates.

Also, consistent with the SAB’s 2012 recommendations, the EPA has now moved toward a
“representative factor” approach that would include an assessment of the biogenic landscape attributes
(type of feedstock, region where produced). The EPA initially considered calculating a BAF for an
individual stationary facility; however, the data needs for a facility-specific approach are daunting if
they are to be accurate (e.g., case-specific measurements and calculations of carbon stocks and chain-of-
custody carbon accounting, integration of land use changes on a broader landscape level). EPA’s use of
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a representative factor approach is an advance in its accounting methodology, although overly-broad
feedstock categories may not reflect important extant or likely future variation in feedstock production
or processing (e.g., roundwood in the Southeast, logging residues in the Pacific Northwest, and corn
stover in the Corn Belt). The overall approach is a positive development, but caution is required to
ensure such inclusiveness does not produce unintentionally negative outcomes, e.g. feedstocks with
large net emissions to the atmosphere lumped together with those with more limited net emissions. The
EPA should evaluate the “representativeness” of the factors and refine the approach over time with
additional data.

As stated in the SAB’s 2012 report, there are tradeofts between ease of implementation (transaction
costs), generalizability (getting it right at every location), accuracy (getting the overall stock change
correct), and regulatory effectiveness (ensuring that the regulatory objectives are being met). The SAB
continues to recognize the difficulty of undertaking the recommended anticipated future baseline
approach, and practicality should be an important consideration in the agency’s decision making. While
the reference point baseline approach has significant limitations as noted in the SAB’s 2012 report, these
might be mitigated if regular updating with empirical data to capture regional carbon stock changes
(increases or decreases) were employed. All methods considered should be subject to an evaluation of
the costs of implementation and compliance and weighed against any increase in accuracy that they
might yield. Ultimately it is critical that there is a balance among these considerations.

Recommendation

e The EPA should identify and evaluate its criteria for choosing a model and its underlying
assumptions with regards to how these criteria and assumptions affect the robustness and reliability
of calculated representative BAFs. In addition, the EPA should periodically update and validate the
selected model to incorporate the latest scientific knowledge while ensuring that the model outputs
are consistent with empirical observations (e.g. shifts in measured carbon stocks as determined the
Forest Inventory Analysis program). Any model chosen should be subject to sensitivity analysis to
evaluate its efficacy under different conditions and to identify data needs and prioritize foture
research.

3.3. Alternative Fate Approach for Waste-Derived Feedstocks

In 2012, the SAB recommended that the EPA consider alternative fates (i.e., if not used as fuel for
electricity generation or process heat) of waste-derived feedstocks diverted from the waste stream, e.g.,
whether these feedstocks might decompose over a long period of time, whether they would be deposited
in anaerobic landfills, whether they would be diverted from recyching and reuse, etc. In the 2014
Framework, the EPA has conducted extensive alternative fate calculations; however, the agency drew a
narrow boundary around point source emissions and neglected other significant considerations that
affect the GHG footprint of alternative municipal solid waste management scenarios. Specifically, the
EPA neglected to quantify a potential alternative fate of municipal solid waste through landfill-derived
methane combustion. Under the Clean Air Act New Source Performance Standards, the EPA requires
landfills above a certain size to, at a minimum, collect and control landfill gas (e.g., through flaring or
use). As such, a baseline of direct venting is misleading, although almost all these facilities are likely to
produce large emissions of methane, even when in compliance with current regulations (Lamb et al
2016: [ HYPERLINK
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"file:///C:\Users\\tcarpent\\AppData\\Local\\Microsoft\\Windows\\INetCache\\Content. OutlookWEY A
Z1S8\Wwww.epa.govilmop\\basic-information-about-landfill-gas” 1). The relative rankings of BAFs
across waste treatment options assessed in the 2014 Framework might change considerably if a more
complete accounting were undertaken (e.g., energy recovery from landfill-derived methane and
combustion of waste, and carbon storage associated with landfills.)

3.4. Temporal and Spatial = wus in Biogenic Assessment Factor
Calculations

The goal of the EPA Framework reviewed 1s to account for effects of biomass feedstocks used for
energy generation at stationary facilities on terrestrial carbon stocks. BAFs are a carbon accounting
method based on expected future changes in carbon stocks (measured in tons of carbon). They are
designed to assess the net contribution of CO; from a stationary facility that uses biomass feedstocks,
due to shifts of terrestrial carbon to and from the atmosphere over a specified period of time. The time
scale selected will vary depending on regulatory-defined objectives (e.g., reduction of GHG emissions in
2050 or 2100, or limiting global temperature change resulting from greenhouse gas emissions). Over the
selected time period, all greenhouse gas impacts (not just CO2) — both positive and negative — should be
accounted for (as completely as is feasible).

Stationary facilities require a continuous supply of feedstock, thus a landscape approach for accounting
of imipacts on carbon stocks is more appropriate than a stand-level approach for the application EPA
defines (stationary facility for energy production). A landscape approach expands the boundaries of
analysis to include all effects and recognizes that there 1s uptake as well as loss of carbon associated
with the production of feedstocks concurrently occurring across the landscape. It is the overall balance
of'losses and gains that determines carbon stock effects. Moreover, economic considerations will
determine the size of the landscape providing feedstocks over time and the potential for land-use
changes that can positively or negatively impact carbon stocks. As noted by Cintas et al. (2016),
“assessment at the landscape scale integrates the effects of all changes in the forest management and
harvesting regime that take place in response to — experienced or anticipated — bioenergy demand. Taken
together, these changes may have a positive, negative or neutral influence on the development of forest
carbon balances.” Landscape level accounting of effects of forest-based feedstocks on carbon stocks can
result in a net gain or loss of carbon stocks in the near to medium term; a carbon debt could be followed
by a carbon dividend or the other way around.

BAFs are a carbon accounting tool for assessing CO; emissions from facilities that consume biomass
feedstocks for production of energy and are not life cycle assessments of net greenhouse gas emissions
or their climate change effects. The distinction is that not all indirect systemic effects are considered in
the BAF, nor are all GHG effects included. We also underscore our caution that the net accumulation of
forest and soil carbon over time should not be assumed to occur automatically or to be permanent;
rather, growth and accumulation should be monitored and evaluated for changes resulting from
management, regulatory efforts, market forces, or natural causes. If such monitoring demonstrates
changes that are not included in the model used to develop the BAF, the BAF should be updated to align
with the empirical data.

Recommendation
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e Stationary facilities require a continuous supply of feedstock, thus a landscape approach is
appropriate and likely most reliable for accounting for the impacts of feedstock demand on
carbon stocks.

RESPONSES TO EPA’S CHARGE QUESTIONS

3.5. Temporal/Spatial Scale for Biogenic Accounting

Charge Question 1: What criteria could be used when considering different temporal scales and the
tradeoffs in choosing between them in the context of assessing the net atmospheric contribution of
biogenic CO2z emissions from the production, processing, and use of biogenic material at stationary
sources using a future anticipated baseline?

There are several key factors that impact the dynamic nature of the BAF for a specific feedstock and
region. The first 1s that the increased demand for biomass feedstocks in a region could potentially be met
by a variety of sources obtained from the agricultural and forestry sectors, including annual and
perennial agricultural crops, short rotation woody biomass and pulpwood, and crop and forest residues.
Any increase in demand might involve using a larger proportion of an existing resource or diversion
from non-energy products and landfills, converting land from other uses to growing biomass feedstocks,
changing use of existing feedstocks, utilization of residues that would otherwise decay over some period
of time. The effect of increased demand for biomass feedstocks on carbon stocks will depend on the mix
of these feedstocks demanded and the scale of demand for these feedstocks.

Second, different biomass sources have different effects on carbon stocks over different timeframes. The
plant systems, e.g. forests, agronomic systems, producing feedstocks differ in their rate of
growth/regrowth, yield, potential to sequester carbon in biomass and soils, decay rates after harvest, and
the type of land-use change that accompanies their production. These etfects continue after the feedstock
has been consumed by a stationary facility. We therefore recommend computing a cumulative BAF over
the relevant time horizon. This cumulative BAF would be based on the difference in carbon stocks
between a scenario without change (either computed using a reference point or anticipated baseline) and
the increased biomass feedstock demand scenario and would vary with the time horizon selected by the
objective in the relevant regulations.

Key principles for calculating changes in the net carbon stocks should include: (1) the positive and
negative impacts of demand for biomass over time, (2) a system-wide (Jandscape and economy)
approach to account for direct and indirect effects, and (3) consistency across each region. Selecting
different time horizons for different feedstocks being used to meet the same regulatory objective would
be inappropriate as it would yield inconsistent effects.

Determining the scale of appropriate regions for calculating BAFs will require balancing similarity in
the biophysical characteristics, similar growing conditions (growing season length, vegetation type) and
economic factors, biomass demand, with ensuring that the edge to volume ratios of the regions are small
enough to ensure minimizing incentives to manipulate the movement of biomass feedstocks among
regions due to differing BAFs.
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To fully account for all positive and negative terrestrial effects over time, we recommend using the
“emissions horizon” that is determined to be relevant by the specific -regulatory objective. As defined by
the EPA, this “cmussions horizon is the period of time during which the carbon fluxes resulting from
actions taking place today actually occur ...” (U.S. EPA 2014). If the objective assouated with e
given BAF is to have an effect on greenhou%e gas emissions by a certain date, then ¢

appropriate time horizon unde
single time horizon that will effectively ad css all
fecdstock net effects are ime-dependent and &
target different time horizons.

_objectives
he SAB does not support a single time
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horlzon as appropriate for estimating BAFs

The Panel suggested that the time horizon should be the length of time it would take for the effect of
increased demand for biogenic feedstock on the carbon cycle to reach a steady-state. This occurs when
the difference in carbon stocks between the increased biomass feedstock demand scenario and the

business-as-usual scenario is no longer changing or when the difference is approaching an asymptote.
This could result in a very long time horizon being selected for the BAF calculation, potentially
hundreds of years if all feedstocks across all regions were to be included. The selection of such a time
horizon would mean that for regulatory objectives with shorter time horizons (e.g., meeting a 2050
emissions target), the accounting would not align with relevant effects of biomass feedstock use at
stationary sources on the regulatory objective. Whether it would be appropriate to use a model that can
estimate effects over a much longer time horizon to estimate a BAF requiring a s-shorter time horizon
will depend on whether that model cant produce reasonable estimates of impacts at the nearer term point
in time as well.

Several factors determine the difference in carbon stocks between the business-as-usual scenario and the
increased biomass feedstock demand scenario. A major factor is the “speed” with which carbon stocks
respond after harvest; this can be influenced by several factors: the speed with which a feedstock
regrows and can be harvested again, the mix of feedstocks produced, and the rate at which soil carbon
stocks change. Thus, the mix of feedstocks used can influence the shape of the curve and when it
reaches equilibrium.

Previous studies have shown that estimates of the effects of biomass harvest on carbon stocks depend on
the spatial scale of consideration (stand level or landscape level), the initial conditions of carbon stock
on the land (e.g., managed forestland, old growth forestland, or agricultural land), the management
practices used, and the time horizon over which effects are measured (Walker et al., 2010; Jonker et al.,
2014; Mitchell et al., 2012; Galik and Abt, 2012; Ter-Mikaelian et al., 2015). Harvest of an existing
forest stand for use as a feedstock results in an immediate reduction of carbon on the site; the amount of
carbon lost at the stand level is directly related to the intensity of the disturbance. At a stand level,
harvest followed by regrowth (most US forests regencrate without intervention/planting) usually results
in a cycle of loss followed by gain. The amount of carbon regained on the site can vary: in some cases,
all is regained, in others only part is regained, and in others, more can be gained than is released.

Since stationary facilities require a continuous supply of feedstock, multiple stands will be disturbed
asynchronously; the order in which losses and gains occur becomes meaningless at the landscape level
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because both simultaneously occur. Thus, the operative issue is the overall balance between losses and
gains of carbon at the landscape scale. Thus, stand level accounting is not relevant to the calculation of
BAFs for biomass feedstocks used at stationary sources. If harvest does not exceed the rate of carbon
accumulation, the landscape-level carbon stocks are stable or mcreasing. However, there could be a net
loss of carbon to the atmosphere at the landscape level, compared with the business-as-usual scenario, if
trees are harvested at younger ages or if trees that would otherwise have been unharvested are harvested.

Biomass, particularly from forest sources, is also used for producing non-energy products. The demand
for biomass feedstocks for energy generation can lead to a diversion of biomass from those products and
lead to an immediate reduction in carbon stocks in products. It is also possible that anticipation of future
demand for biomass feedstocks by stationary facilities could lead to land conversion, reforestation and
retention, or accumulation of carbon stocks in a growing forest. In general terms, the amount of either
net loss or net gain of carbon on the landscape is influenced by changes in many factors including those
influencing net primary production and removals, and the net effect can be expected to vary over time.

When agricultural feedstocks are harvested annually from land under continuous production, the time
lag between harvest, CO2 emissions from conversion to energy, and regrowth on land is likely to be
close to one year, and the harvested carbon will be fully regained, with no net impact on above-ground
carbon stocks. The production of these feedstocks may directly affect carbon stocks below-ground by
increasing or decreasing soil carbon stocks relative to the use of the land in the business-as-usual
scenario. The demand for biomass feedstocks can also affect carbon stocks by leading to a change in the
use of land which could either release carbon stored mn the land (for example if permanent grasslands are
converted to annual agricultural production) or accumulate carbon on the land (for example through
reforestation as annual cropland 1s converted back to forests).

Recommendation

e The estimate of direction and magnitude of the impact of using biogenic feedstocks in
stationary facilities on terrestrial carbon stocks depends on the time horizon considered. There
1s no optimal time horizon for evaluating these impacts, and it may be primarily determined by
the regulatory context mandating use of BAF.

Charge Question I(a): Should the temporal scale for computing biogenic assessment factors vary by
policy (e.g., near-term policies with a 10-15 year policy horizon vs. mid-term policies or goals with a
30-50 year policy horizon vs. long-term climate goals with a 100+ year time hovizon), feedstocks (e.g.,
long rotation vs. annual/short-rotation feedstocks), landscape conditions, and/or other metrics? It is
important to acknowledge that if temporal scales vary by policy, feedstock or landscape conditions, or
other factors, it may restrict the ability to compare estimates/results across different policies or different

Jfeedstock types, or to evaluate the effects across all feedstock groups simultaneously.

Charge Question I(a)(i). If temporal scales for computing biogenic assessment factors vary by policy,
how should emissions that are covered by multiple policies be treated (e.g., emissions may be covered
both by a short-term policy, and a long-term national emissions goal)? What goals/criteria might
support choices between shorter and longer temporal scales?
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Charge Question I(a)(ii). Similarly, if temporal scales vary by feedstock or landscape conditions, what
goals/criteria might support choices between shovter and longer temporal scales for these metrics?

Charge Question 1(a)(iii). Would the criteria for considering different temporal scales and the related
tradeoffs differ when generating policy neutral default biogenic assessment factors versus crafting
policy specific biogenic assessment factors?

Charge Question 1(b). Should the consideration of the effects of a policy with a certain end date (policy
horizon) only include emissions that occur within that specific temporal scale or should it consider
emissions that occur due to changes that were made during the policy horizon but continue on past that
end date (emissions horizon)?

The responses to questions 1(a), 1(a)(1), 1(a)(i1), 1(a)(iii), and 1(b) are combined because these questions
all relate to goals or criteria that may affect choices of differing temporal scales for calculating BAFs.

Question la asks specifically if the temporal scale for computing BAFs should vary by regulatory
policy. As noted in the overall response to Charge Question 1 (above), the SAB concludes that the BAF
computation should be informed by the regulatory objectives, including with respect to time.

If there are different objectives in multiple regulations mandating use of BAFs (as discussed in charge
question 1(a)(i)), there are no overriding scientific principles that can be applied a priori to guide
alignment in the tools to be used for calculating BAFs for different objectives.

One could advocate for a host of approaches to selecting a time horizon for evaluation; all would be
plausible but not inherently aligned with the objective of the regulations being promulgated. At the
extremes one could consider only the carbon accounting over the year in which the biomass was
combusted; such an approach would mean that almost all feedstocks would be assigned a BAF close to
one, representing no net benefit to reducing atmospheric carbon dioxide concentrations. Conversely one
could only consider net impacts on the carbon cycle over several hundred years, which would mean for
most feedstocks the BAF would be close to zero (assuming steady demand and unchanged rotation
lengths thus allowing stocks to come into equilibrium), indicating all biogenic emissions being net
beneficial to the atmosphere. Neither of these approaches would align with the most likely objectives of
BAFs; however, neither is inherently correct or incorrect.

The time horizon for consideration of carbon stock changes should be chosen based on the specific
objective of a regulation, once it is identified (e.g., mininuzing net greenhouse gas emissions over a
specified period or temperature increase by a certain date). The SAB makes no assertion regarding the
appropriate regulatory use of the BAF and thus supports no specific time horizon selected independent
of a regulatory requirement.

Charge Question 1(c). Should calculation of the biogenic assessment factor include all future fluxes into

one number applied at time of combustion (cumulative — or apply an emission factor only once), or
should there be a default biogenic assessment schedule of emissions to be accounted for in the period in
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which they occur (marginal — apply emission factor each year veflecting curvent and past biomass
usage)?

Accumulating all effects of the use of a biogenic feedstock over a time horizon is preferred to a marginal
or instantaneous (“per period”) BAF. (For the purposes of answering this question, the SAB interprets
“marginal” to mean “annual” or “per period” so as to distinguish it from the meaning of “marginal” that
typically refers to the last unit of emissions or the additional effect of the last unit of biomass.)

As described in the overall response to Charge Question 1 (above), the SAB recommends a cumulative
carbon accounting metric; however, there are alternative ways to calculate cumulative BAFs. EPA’s
cumulative BAF (called BAFr in the 2014 Framework) applied to stocks is one option, reflecting the
carbon stocks at the end of the time horizon—specifically, changes in carbon stocks by time, T. One can
also calculate a cumulative BAF that is based on the accumulation of annual differences in carbon stocks
on the land over the time horizon until equilibrium is reached, here called BAFyr. By accumulating
annual differences across the projection period, this altemative cunulative BAF metric attenpts to
incorporate “residence time” in the sense that it is a proxy for the length of time carbon stays in the
atmosphere until it is modified by changing stocks of carbon on the land. While intended to generate a
single BAF term at the end of the selected time horizon, either computation can be evaluated at any time
of interest. Until the implications of the differences are better understood, we support EPA’s cumulative
BAF approach, i.e., the difference in carbon stocks at the end of the selected time horizon.

The choice of an appropriate cumulative BAF should be informed by a scientific assessment of the
dynamics of additions to atmospheric carbon stocks as well as the complexities and uncertainties of
these determinations, ensuring the accounting 1s accurate and verifiable. Both cumulative BAFs attempt
to capture net changes in biogenic carbon stocks. A key feature of using carbon stocks is that all terms
can be readily aggregated or disaggregated and are still subject to mass balance.

With either approach to evaluating BAFs, caution is advised with projections into the future. A BAF is
inherently based on some type of modeling that employs assumptions about the relationship of variables
in the future based on current observations. These assumptions may not be robust in the future. Each
BAF will need to be assessed periodically to see if changing conditions warrant a revision (Bucholz et
al. 2014).

Carbon accounting for biogenic emissions can be framed either using differences in carbon emissions to
the atmosphere or using differences in carbon stocks on the land. Conservation of mass dictates that any
carbon taken from the land (through increased harvests or other disturbances) will result, in the near-
term, in equivalent increases of carbon in the atmosphere, followed by longer-run changes in ocean and
land-based carbon. Thus, these approaches are compatible, but examining changes in stocks is
operationally more direct and can be done periodically, rather than requiring continuous measurements
to be accurate. However, both approaches should account for changes within the boundaries of the
analysis, such as import and export of biogenic feedstocks and other associated products.

Long-Term Trends in Biogenic Assessment Factors

The Panel has suggested that cumulative BAFs might approach zero as T is reached. However, that is
only true for BAF s and not the cumulative BAFs — BAFr and BAFyt. Mathematically cumulative BAFs
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are hyperbolic functions once T is reached and have extremely long “tails”, representing a period of net
CO7 emissions to the atmosphere.

An approach to determining a baseline that includes an historical time period could be used to
periodically reset a reference baseline based on re-measuring carbon stocks on the landscape using data
from existing inventory programs. Carbon stock measurements have been made for more than a half
century in the US, offering a robust record of change. This approach could improve the accuracy of the
baseline over time; however, as noted above, the preference for use of a reference or future anticipated
baseline depends on the objective. Future changes in growth-to-harvest ratios could be used to inform
the model assumptions and modify the BAF that would be applicable going forward. This could create
long-term incentives for sustainable management of land resources. In any accounting framework that
assumes future regeneration and regrowth, it 1s important to periodically test this assumption against
actual data as they become available. If assumptions of future regeneration and regrowth are not
supported by observations, adjustments need to be made to models that are used to determine BAFs.

Recommendations

e The SAB recommends formulating BAFs based on changes in carbon stocks (terrestrial pools such
as live, dead, soil, products, material lost in transport and waste), rather than an emissions-based
(flux-based) approach, because the former comports with conventional carbon accounting, has well-
defined boundaries, and follows the conservation of mass.

e The SAB suggests consideration of two cumulative BAFs—that proposed by EPA and an alternative
metric that takes into account the changes in terrestrial carbon stocks over time. The appropriate
cumulative metric for calculating BAFs will depend on the understanding of the carbon system and
climate response for which there is uncertainty.

Charge Question 1(d). What considerations could be usefil when evaluating the performance of a future
anticipated baseline application on a retrospective basis (e.g., looking at the future anticipated baseline
emissions estimates versus actual emissions ex post), particularly if evaluating potential implications

Jfor/revisions of the future anticipated baseline and alternative scenarios going forward?

It is appropriate to periodically revise the modeling and the BAFs. The goal of such revisions would be
to update underlying economic and biophysical assumptions and modeling trends in light of new data to
reduce uncertainty and to increase accuracy of future projections.

A retrospective comparison would compare model-projected behavior to newly available historical
observations and estimates, such as regional feedstock demand, land-use changes (e.g., reforestation,
management intensity, forest rotations characteristics and conversion of land to other land uses including
dedicated energy crops), and forest carbon measurements and estimates (both level and composition). It
would be important to re-examine parameters, functional forms, and other assumptions of the modeling
approach as part of an ex post evaluation.

3.6. Scales of Biomass Use

Charge Question 2: What is/are the appropriate scale(s) of biogenic feedstock demand changes for
evaluation of the extent to which the production, processing, and use of biogenic material at stationary
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1 sources results in a net atmospheric contribution of biogenic CO2 emissions using a future anticipated
2 baseline approach? In the absence of a specific policy to model/emulate, ave there general

3 recommendations for what a representative scale of demand shock could be?

4

5 Charge Question 2(a). Should the shock reflect a small incremental increase in use of the feedstock to
6  reflect the marginal impact, or a large increase to reflect the average effect of all users?

7 Charge Question 2(b). What should the general increment of the shock be? Should it be specified in

8 tons, or as a percentage increase?

9

10 The responses to questions 2(a) and 2(b) are combined below because both questions relate to the size of
11 the simulated change in demand for biomass feedstocks. The complexities are large and any predictions
12 on scale of demand shock can only be done effectively in a regulatory context as they are very

13 challenging to define otherwise.

15 Ifthe EPA’s goal is to obtain a region-specitic BAF for a feedstock, it will be necessary to project

16  region-specific and feedstock-specific demand for biomass. Since the BAF for a feedstock could differ
17 depending on the method of production (for example, the soil carbon implications of corn stover will

18  depend on the type of tillage practice used and the amount of residue harvested), it will be appropriate to
19 have the BAF for a feedstock in a region reflect the methods used to produce that feedstock. To the

20 extent that BAFs depend on technology and emissions control regulations at a stationary facility in a

21 region, they could also be defined in terms of specific technologies.

23 Charge Question 2(c). Should the shock be from a business as usual baseline, or from a baseline that
24 includes increased usage of the feedstock (i.e., for a marginal shock, should it be the marginal impact of
25 the first ton, or the marginal impact of something approximating the last ton)?

27  Inthe absence of a specific regulation to model, the SAB cannot offer general recommendations for a
28  representative scale of demand shock.

30 Charge Question 2(d). Should shocks for different feedstocks be implemented in isolation (separate

31 model runs), in aggregate (e.g., across the board increase in biomass usage endogenously allocated by
32 the model across feedstocks), or something in between (e.g., separately model agriculture-derived and
33 forest-derived feedstocks, but endogenously allocate within each category)?

35  Charge Question 2(e). For feedstocks that are produced as part of a joint production function, how

36 should the shocks be implemented? (e.g., a general increase in all jointly produced products; or, a

37 change in the relative prices of the jointly produced products leading to increased use of the feedstock,
38  and decreased production of some other jointly produced products, but not necessarily an overall

39 increase in production).

40

41 The responses to questions 2(d) and 2(e) are combined because both questions relate to modeling

42 biomass feedstocks in isolation or jointly.

43

44 In the absence of a mandate for use of specific feedstocks or incentives for specific types of bioenergy
45  which might be prescribed in a regulatory framework, and which would inform the feedstock-specific
46  demand that should be modeled, a reasonable approach is to model the aggregate demand for feedstocks.
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This approach assumes facilities are constantly seeking their least-cost alternative. An aggregate demand
could be imposed on the model and used to determine demand for different feedstocks in different
regions. This would allocate demand across feedstocks as well as within each category to simulate a
given target aggregate demand determined by the market’s ability to draw from the least cost
combination of feedstocks.

Charge Question 2(f). How should scale of the policy be considered, particularly for default factors?
fe.g., can a single set of default factors be applied to policies that lead to substantially different
increases in feedstock usage)?

Default BAFs would likely vary by the scale of demand. In fact, a single set of default BAFs is unlikely
to be robust across a wide range of scales of demand. The scale of demand 1s likely to influence the mix
of feedstocks that is viable to produce because it can be expected to affect the market price of biomass.
Low levels of demand for biomass may be met relatively easily by crop residues, forest residues and
mill residues; high levels of demand could lead to dramatically increased harvests of forest biomass or
production of dedicated energy crops. The BAF of a feedstock in a region can be expected to vary
depending on whether there is a 1-million-ton increase in biomass demand or a 1-billion-ton increase in
biomass demand.

In the absence of information about the scale of demand, BAFs could be determined for different
threshold levels of aggregate demand for biomass feedstocks and consequent feedstock/region-specitic
demand.

Charge Question 2(g). Would the answers to any of the above questions differ when generating policy
neutral default factors, versus generating factors directly tied to a specific policy?

‘While the methodological framework for different policies could be similar, we expect differences as
follows: (1) BAFs that are tied to a particular regulatory approach, versus a particular period of time,
would be based on simulating the aggregate and feedstock-specific demand that is expected to emanate
from that regulation, while regulatory neutral factors would be based on various exogenously specified
quantities of demand for biomass and corresponding endogenously determined levels of feedstock
specific demand, and (2) different regulations may require different production and use practices, and
thus result in different biogenic factors. Isolating the extent to which expected increase in demand for
biomass and its consequences for CO; emissions can be attributed to a specific regulation (when there
are multiple regulations inducing a shift to renewable energy) is likely to be complicated and
challenging to convert into regulatory-specific BAFs. It could also create unintentionally negative
incentives for feedstock choice to comply with various regulations.

Charge Question 2(h). What considerations could be useful when evaluating the performance of the
demand shock choice ex post, particularly if evaluating potential implications for/revisions of the future
anticipated baseline and alternative scenarios going forward?

It 1s likely that the observed feedstock demand in response to a specific regulation will differ from the

forecast because the regulation can be expected to increase demand for feedstocks with lower BAF and
decrease demand for feedstocks with a high BAF. Since feedstock-specific demand and the feedstock

[ PAGE \* MERGEFORMAT ]

ED_004741_00008915-00030



O N0 I ON s W =

Science Advisory Board (SAB) 8-29-18 Draft Report for Quality Review - Do Not Cite or Quote.
This draft has not been reviewed or approved by the chartered SAB, and does not represent EPA policy.

BAFs are likely to be jointly determined, while the approach proposed above determines them
sequentially, divergence between model simulated demand for feedstocks and observations is inevitable.

An cvaluation using actual data would also allow revisions to the EPA’s estimates of feedstock demand
changes (as discussed in response to Question 1d) based on updated data. To improve the performance
of the model for assessing BAFs retrospectively, quantities of biomass feedstock (by feedstock category)
harvested could be updated with actual observations. New data should improve the estimate of the
portion of total biomass demand that is attributable to stationary facilities. This information could be
used to improve BAFs.
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APPENDIX A: CHARGE TO THE SAB

February 285, 2015
MEMORANDUM

To: Holly Stallworth, Designated Federal Official
Science Advisory Board Staff Office

From: Paul Gunning, Director
Climate Change Division

Subject: Framework for Assessing Biogenic CO2 Emissions from Stationary Sources and
Charge Questions for SAB peer review

The purpose of this memorandum is to transmit the revised Framework for Assessing Biogenic CO;
Emissions from Stationary Sources, related documentation and charge questions for consideration by the
Science Advisory Board (SAB) during your upcoming peer review.

In January 2011, the U.S. Environmental Protection Agency (EPA) announced a series of steps it would
take to address biogenic COz emissions from stationary sources. EPA committed to conduct a detailed
examination of the science and technical issues related to assessing biogenic CO2 emissions from
stationary sources and to develop a framework for evaluating those emissions. The draft study was
released in September 2011 and subsequently peer reviewed by the SAB Ad-Hoc Panel on Biogenic
Carbon Emissions (SAB Panel). The final peer review report was published September 2012.

To continue advancing the agency’s technical understanding of the role that biomass use can play in
reducing overall greenhouse gas emissions, the EPA released a second draft of the technical report,
Framework for Assessing Biogenic Carbon Dioxide for Stationary Sources, in November 2014. This
revised report presents a methodological framework for assessing the extent to which the production,
processing, and use of biogenic material at stationary sources results in a net atmospheric contribution of
biogenic CO» emissions. The revised report takes into account the SAB Panel’s peer review
recommiendations on the draft 2011 Framework as well as the latest information and mput from the
scientific community and other stakeholders.

The revised framework addressed many of the SAB Panel’s key concerns and recommendations by
incorporating: an anticipated baseline approach analysis, including an alternative fate approach for
waste-derived feedstocks and certain industrial processing products and byproducts; an evaluation of
tradeoffs from using different temporal scales; an improved representation of the framework equation;
and illustrative case studies demonstrating how the framework equation can be applied, using region-
feedstock combinations to generate regional defaults per different baseline approaches and temporal
scales.
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We ask the SAB to review and offer recommendations on specific technical elements of the revised
framework for assessing the extent to which the production, processing, and use of biogenic material at
stationary sources results in a net atmospheric contribution of biogenic CO; emissions, as identified in
the charge accompanying this memo. We look forward to the SAB’s review.

Please contact me if you have any questions about the attached study and charge.

Attachments:
1) Framework for Assessing Biogenic CO; Emissions from Stationary Sources
2) Technical Appendices
3) Response to the 2011 SAB Panel Peer Review Advisory

Peer Review Charge on the Framework for Assessing Biogenic CO2 Emissions from
Stationary Sources

To improve the quality, utility, and scientific integrity of the Framework, EPA is providing this study,
Framework for Assessing Biogenic CO; Emissions from Stationary Sources (November 2014) and
related materials to the Science Advisory Board (SAB). The revised report takes into account the SAB
Biogenic Carbon Emissions Panel’s (“SAB Panel”) peer review recommendations? on the draft 2011
Framework? as well as the latest information and input from the scientific community and other
stakeholders. The “Response to SAB” document included in the materials provided for this review
discusses and responds to the SAB Panel key points and recommendations, serving as a guide to how the
revised framework incorporates their recommendations. This charge narrowly focuses on a few specific
remaining questions that were not explicitly addressed in the initial SAB Panel peer review report.

The revised 2014 framework report identifies key scientific and technical factors associated with
assessing biogenic CO; emissions from stationary sources using biogenic feedstocks, taking into account
information about the carbon cycle. It also presents a methodological framework for assessing the extent
to which the production, processing, and use of biogenic material at stationary sources for energy
production results in a net atmospheric contribution of biogenic CO; emissions.

The revised framework and the technical appendices address many of the SAB Panel’s key concerns and
recommendations by incorporating: an anticipated baseline approach analysis (Appendices J-L); an
alternative fate approach for waste-derived feedstocks (Appendix N); and certain industrial processing
products and byproducts (Appendix D Addendum); an evaluation of tradeoffs from using different
temporal scales (Appendix B); an improved representation of the framework equation (Appendix F); and
illustrative case studies demonstrating how the framework equation can be applied, using region-

2 The final peer review report from the SAB Panel on the draft 2011 framework was published on September 28, 2012 (Swackhamer and
Khanna, 2011). Information about the SAB peer review process for the September 2011 draft framework is available at |

HYPERLINK "http://yosemite.cpa.gov/sab/sabproduct.nst/0/2F9B572C712AC52E8525783100704886"
1.
3 The 2011 Draft Accounting Framework for Biogenic CO, Emissions from Stationary Sources is available at | HY PERLINK
"http://www.epa.gov/climatechange/ghgemissions/biogenic-emissions.html" .
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feedstock combinations to generate regional defaults per different baseline approaches and temporal
scales (Appendices H-N).

(NS

As explained in the revised framework introduction and accompanying SAB response document, the
revised framework maintains the policy neutral approach from the 2011 draft Framework. It is a
technical document that does not set regulatory policy nor does it provide a detailed discussion of
specific policy and implementation options. Ultimately, the framework provides a methodological
approach for considering, and a technical tool (the framework equation) for assessing, the extent to
which there is a net atmospheric contribution of biogenic CO; emissions from the production,

9  processing, and use of biogenic material at stationary sources. The revised framework details technical
10 elements that should be considered as appropriate per specific policy applications or biogenic carbon-
11 based feedstock assessments. Therefore, this charge excludes policy and regulatory recommendations or
12 legal interpretation of the Clean Air Act’s provisions related to stationary sources.

00 ~3 N W b W

13 The revised report does not provide any final values or determinations: it offers indications of different
14 biogenic feedstock production effects per research and analyses conducted, including illustrative

15 example results per specific case study parameters. As discussed by the previous SAB Panel, this report
16 also finds that biophysical and market differences between feedstocks may necessitate different

17 technical approaches. Even using a future anticipated baseline approach, forest- and agriculture-derived
18  feedstock characteristics, and thus analyses and results, may vary per region and per feedstock, and may
19 be influenced by land use change effects. [llustrative analyses conducted for specific waste-derived

20 feedstock case studies using a counterfactual anticipated baseline, as recommended by the SAB Panel,
21 yielded minimal or negative net emissions effects.

22 This charge focuses on questions that remain regarding whether there are more definitive technical

23 determinations appropriate for parameterizing key elements of the revised framework, regardless of

24 application to a specific policy or program. Specifically, we ask that the SAB Panel examine and offer
25  recommendations on future anticipated baseline specification issues in the context of assessing the

26 extent to which the production, processing, and use of forest- and agriculture-derived biogenic material
27  at stationary sources for energy production results in a net atmospheric contribution of biogenic CO;
28  emissions — such as appropriate temporal scales and the scale of biogenic feedstock usage (model

29 perturbations or ‘shocks’) for analyzing future potential bioenergy production changes.

30 Technical approaches, merits and challenges with applying a future anticipated baseline

31  Establishing a baseline creates a point of comparison necessary for evaluating changes to a system.*
32 Baseline specification can vary in terms of what entity or groups of entities are being analyzed (e.g.,
33 industries, economic sectors), temporal and spatial scales, geographic resolution, and, depending on
34 context, environmental issues/attributes (EPA, 2010).° The choice of baseline approach can also depend
35  onthe question being asked and the goal of the analysis at hand. For example, some GHG analysis may

4 Defitions for baseline vary, including “the reference for measurable quantities from which an alternative outcome can be measured”
(IPCC AR4 WGIIL 2007) or “the baseline (or reference) is the state against which change is measured. It might be a ‘current baseline,” in
which case it represents observable, present-day conditions. It might also be a “future baseline,” which is a projected future set of conditions
excluding the driving factor of interest. Alternative interpretations of the reference conditions can give rise to multiple baselines” (IPCC
AR4 WGIL 2007).

$ Guidelines for Preparing Economics Analyses (NCEE), Chapter 5: [ HYPERLINK
"http://yosemite.epa.gov/ee/epa/cerm.nsf/vwAN/EE-0568-05.pdf/$ file/EE-0568-05.pdf" |
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require a baseline against which historic changes of landscape carbon stocks can be measured. Other
applications may necessitate a baseline against which the estimated GHG emissions and sequestration
associated with potential future changes in related commodity markets and policy arenas. Analyses of
the estimated GHG emissions and sequestration effects from changes in biomass use have used different
baseline approaches, as well as a wide range of different temporal scales and altemative scenario
parameters (Sohngen and Sedjo, 2000; Fargione, 2008; UNFCCC, 2009; Walker et al., 2010; Cherubini
et al, 2011; Galik and Abt, 2012; Latta et al., 2013; Walker et al., 2013; AEO, 2014; U.S. EPA, 2014;
Miner et al., 2014).

The draft 2011 framework had discussed three different potential baseline approaches — reference point,
future anticipated and comparative — and used the reference point baseline in its hypothetical case study
applications of the Framework. The SAB Panel in its review stated that “the choice of a fixed reference
point may be the simplest to execute, but it does not actually address the question of the extent to which
forest stocks would have been growing/declining over time in the absence of a particular bioenergy
facility” (SAB Advisory, p. 29). The SAB Panel expressed concem that the reference point baseline
does not address the important question of additionality, or what would have been the trajectory of
biogenic COz stocks and fluxes in the absence of an activity or activities using biogenic feedstocks for
energy, especially in the context of forest-derived feedstocks.® “Estimating additionality, i.¢., the extent
to which forest stocks would have been growing or declining over time in the absence of harvest for
bioenergy, is essential, as it is the crux of the question at hand. To do so requires an anticipated baseline
approach” (SAB Letter, p. 2).

Through public comments to the SAB Panel during the 2011-2012 SAB peer review process, various
stakeholders expressed divergent perspectives on the appropriate baseline for the draft 2011 framework
report.” The revised 2014 framework retains the reference point baseline and adds the anticipated
baseline in order to retain adaptability for potential applications, and discusses both approaches at length
in the revised report and several technical appendices. However, as the SAB Panel was clear in its
previous review of the reference point baseline, EPA has no outstanding technical questions for the SAB
Panel on that baseline approach. This charge focuses specifically on remaining technical questions that
EPA has on the future anticipated baseline approach.

Part 1 — Future anticipated baseline approach and temporal scale

It is important to consider possible treatments of time and the implications of these treatments in
developing strategies for long-term and short-term emissions assessment, because the choice of

6 The difference in net atmospheric CO, emissions contributions with and without changes in biogenic feedstock use is known as
additionality (Murray et al., 2007). Additionality can be determined by assessing the difference in potential net atmospheric CO; emissions
of a specific level of biogenic feedstock use over a certain period of time (in many cases the business-as-usual [ BAU] baseline) versus the
net atmospheric CO, emissions contributions that would have occurred over the same time period with a different level of biogenic
feedstock use (counterfactual scenario), holding other factors and assumptions consistent between scenarios.

7 The American Forest and Paper Association (AF&PA) supported the reference point baseline (e.g., comments submitted October 2011,
March 2012) applied historically (January 2012, March 2012). The National Alliance of Forest Owners (NAFO) stated if certain feedstocks
weren’t categorically excluded, then the historical reference point baseline should be used (e.g., March 2012, August 2012). The U.S.
Department of Agriculture stated preference for a historic baseline approach (May 2012). The Environmental Defense Fund (EDF)
(January 2012, May 2012) and NCASI (October 2011, March 2012) both supported the retrospective reference point approach, though also
both offered recommendations if an anticipated baseline approach was included (EDF for future anticipated and NCASI for counterfactual).
Others, such as Green Power Institute (March 2012), the National Resource Defense Council (NRDC, August 2012), Becker et al. (August
2012), Biomass Energy Resource Center et al. (February 2012), and a group scientists letter to EPA (June 2014) all support some form of
the anticipated baseline approach (future anticipated and/or counterfactual).
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treatment may have significant impacts on the resultof an assessment framework application. For the
intended use of the revised Framework — assessing the extent to which the production, processing, and
use of biogenic material at stationary sources results in a net atmospheric contribution of biogenic CO»
emissions — there are different elements of time to consider when using a future anticipated bascline
approach. These elements can include:

e Emissions horizons, assessment or policy horizons, and reporting periods (i.e., fluxes related to
feedstock production may occur over many years to decades, whereas reporting may be the
current year and policies may cover only a few years or decades), and

e Differences in temporal characteristics of different feedstocks (i.e., annual crops, short rotation
energy crops, and longer rotation forestry systems).

» Changes in biophysical and economic conditions over time may affect or differ from those in
future anticipated baseline and scenario estimates.

The SAB Panel in its previous peer review noted that “this is a complicated subject because there are
many different time scales that are important for the issues associated with biogenic carbon emissions”
(Advisory, page 13). They discussed multiple temporal scales associated with mixing of carbon
throughout the different reservoirs on the Earth’s surface at the global scale (Advisory, page 13) and
climate responses to CO; and other greenhouse gases (Advisory, page 15), implications of temporal
scales greater and shorter than 100 years, and those related to the growth cycles of different feedstock
types (Advisory, page 15). The SAB Panel specifically highlighted considerations for using a 100-year
or longer temporal scale for evaluating climate impacts and radiative forcing?® as well as decay rates and
carbon storage in forest ecosystems in the main text as well as in Appendices B-D. However, in its
recommendations, including those for developing default BAFs per region, the SAB Panel did not offer
recommendations per what temporal scale to use in the specific context of the Framework for its
intended use and scope. Instead, the SAB Panel stated that “there is no scientifically correct answer
when choosing a time horizon, although the Framework should be clear about what time horizon it uses,
and what that choice means in terms of valuing long term versus shorter term climate impacts
(Advisory, page 15) and recommended that a revised framework “incorporate various time scales and
consider the tradeoffs in choosing between different time scales” (Advisory, page 43).

Multiple stakeholders have also weighed in on temporal scales, some with specific recommendations on
what temporal scale should/could be used for framework assessments, others with no specific
recommendations but emphasizing the importance of time. In various comments submitted during the
2011-2012 SAB process, NAFO supported a 100-year timeframe (March 2012). The National Council
for Air and Stream Improvement (NCASI) in October 2011 comments suggested “the need for
considerable flexability 1n setting the temporal scales for determinming the stability of forest carbon

8 ppA acknowledges that the long-term climate mmpacts of shifting from fossil fuel to biogenic energy sources is an important topic for
climate change mitigation policy and also recognizes the extensive work being conducted by EPA and throughout the research community
on this question. However, EPA’s focus here is on a narrower, more targeted goal of developing tools to assess the extent to which there is
a net atmospheric contribution of biogenic CO; emissions from the production, processing, and use of biogenic feedstocks at stationary
sources. This more narrowly defined assessment is anticipated to be a better fit for the types of program and policy applications in which
this framework may potentially be applied.
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stocks. There are a range of circumstances that can cause transient trends i carbon stocks that can
obscure the more relevant long-term picture.”

Other groups, such as The Wildemess Society (TWS), NRDC, EDF and others, submitted comments
supporting consideration of shorter temporal scales. In its comments and example calculations, TWS (in
October 2011 comments) implied support for shorter temporal scales, and stated in later comments that
the SAB “text appears biased toward ignoring effects that occur within a 100-year period” (May 2012).
NRDC (August 2014) implied support for shorter temporal scales: “even if near-term carbon emissions
increases are eventually ‘made up’ by regrowth over the very long term, the carbon emission from these
types of biomass actually exceed those from fossil fuels for decades. This puts use of these types of
biomass fuels in conflict with the urgent need for near-term carbon emissions reductions. The time
profile of the carbon emission from biogenic fuel sources matters because it is critical to limit near-term
global GHG emissions.” This perspective was similar to that shared by Becker et al. in their Angust
2012 comments. EDF (Jamuary 2012) suggested a very short temporal scale (in the context of supporting
a retrospective reference baseline). Others, such as the Biotechnology Industry Organization (October
2011y simply asked for “clarification on the methodology used to identify the time scale of carbon
cycles.”

Per the various recommendations above, the revised framework report and the technical appendices
include a more detailed discussion of intertemporal tradeoffs inherent in various options for treating
emissions over time in the context of assessing biogenic CO; emissions from stationary sources.
Specifically, the revised report has: a section on key temporal scale considerations (pages 33-38); an
appendix dedicated to temporal scale i1ssues (Appendix B), which includes further discussion of
temporal scales in the context of future anticipated baselines and decay rates for feedstocks that would
have otherwise decayed if not used for energy, and; an appendix describing the background of and
modeling considerations for constructing an anticipated baseline approach (Appendix J). Also,
illustrative calculations using the future anticipated baseline estimates use future simulations and thereby
explicitly incorporate temporal patterns of different feedstocks (e.g., feedstock growth rates, decay rates)
into the analysis and shows how results can vary per temporal scale used (as seen in Appendices K and
L). The revised framework does not recommend specific temporal scales for framework applications,
but rather identifies different elements of and considerations concerning time to provide insights into the
potential implications of using different temporal scales.

EPA seeks guidance on the following issues regarding appropriate temporal scales for assessing
biogenic CO; emissions using a future anticipated baseline, using the above referenced components of
the revised framework report as the starting point for the SAB Panel’s discussion. As the previous SAB
Panel recommended developing default assessment factors by feedstock category and region that may
need to be developed outside of a specific policy context, and as the framework could be also be used in
specific policy contexts, the questions below relate to the choice of temporal scale both within and
outside of a specific policy context.

Part 1 — Future anticipated baseline approach and temporal scale
1. What criteria could be used when considering different temporal scales and the tradeofts in

choosing between them in the context of assessing the net atmospheric contribution of
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biogenic CO2 emissions from the production, processing, and use of biogenic material at
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stationary sources using a future anticipated baseline?

a.

Should the temporal scale for computing BAFs vary by policy (e.g., near-term policies
with a 10-15 year policy horizon vs. mid-term policies or goals with a 30-50 year policy
horizon vs. long-term climate goals with a 100+ year time horizon), feedstocks (e.g.,
long rotation vs. annual/short-rotation feedstocks), landscape conditions, and/or other
metrics? It is important to acknowledge that if temporal scales vary by policy, feedstock
or landscape conditions, or other factors, it may restrict the ability to compare
estimates/results across different policies or different feedstock types, or to evaluate the
effects across all feedstock groups simultaneously.

i. Iftemporal scales for computing BAFs vary by policy, how should emissions
that are covered by multiple policies be treated (¢.g., emissions may be covered
both by a short-term policy, and a long-term national emissions goal)? What
goals/criteria might support choices between shorter and longer temporal
scales?

ii.  Similarly, if temporal scales vary by feedstock or landscape conditions, what
goals/criteria might support choices between shorter and longer temporal scales
for these metrics?

iii.  Would the criteria for considering different temporal scales and the related
tradeoffs differ when generating policy neutral default BAFs versus crafting
policy specific BAFs?

Should the consideration of the effects of a policy with a certain end date (policy
horizon) only include emissions that occur within that specific temporal scale or should
it consider emissions that occur due to changes that were made during the policy
horizon but continue on past that end date (emissions horizon)?

Should calculation of the BAF include all future fluxes into one number applied at time
of combustion (cumulative — or apply an emission factor only once), or should there be
a default biogenic assessment schedule of emissions to be accounted for in the period in
which they occur (marginal — apply emission factor each year reflecting current and past
biomass usage)?

‘What considerations could be useful when evaluating the performance of a future
anticipated baseline application on a retrospective basis (e.g., looking at the future
anticipated baseline emissions estimates versus actual emissions ex post), particularly if
evaluating potential implications for/revisions of the future anticipated baseline and
alternative scenarios going forward?

Part 2 — Scales of biomass use when applying future anticipated baseline approach

EPA secks guidance on technical considerations concerning how to select model
perturbations (‘shocks’) for future anticipated baseline simulations estimating the net
atmospheric contribution of biogenic CO2 emissions from the production, processing, and
use of biogenic material at stationary sources, using the above referenced components of the
revised framework report as the starting point for the SAB Panel’s discussion. As the SAB
Panel recommended developing default assessment factors by feedstock category and region
that may need to be developed outside of a specific policy context, and as the framework
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could be also be used in specific policy contexts, the questions below relate to the choice of
model shocks both within and outside of a specific policy context.

2. What is/are the appropriate scale(s) of biogenic feedstock demand changes for evaluation of
the extent to which the production, processing, and use of biogenic material at stationary
sources results in a net atmospheric contribution of biogenic CO2 emissions using a future
anticipated baseline approach? In the absence of a specific policy to model/emulate, are
there general recommendations for what a representative scale of demand shock could be?

a.

Should the shock reflect a small incremental increase in use of the feedstock to reflect
the marginal impact, or a large increase to reflect the average effect of all users?

‘What should the general increment of the shock be? Should it be specified in tons, or as
a percentage increase?

Should the shock be from a business as usual baseline, or from a baseline that includes
increased usage of the feedstock (i.e., for a marginal shock, should it be the marginal
impact of the first ton, or the marginal impact of something approximating the last ton)?
Should shocks for different feedstocks be implemented in isolation (separate model
runs), in aggregate (e.g., across the board increase in biomass usage endogenously
allocated by the model across feedstocks), or something in between (e.g., separately
model agriculture-derived and forest-derived feedstocks, but endogenously allocate
within each category)?

For feedstocks that are produced as part of a joint production function, how should the
shocks be implemented? (e.g., a general increase 1n all jointly produced products; or, a
change in the relative prices of the jointly produced products leading to increased use of
the feedstock, and decreased production of some other jointly produced products, but
not necessarily an overall increase in production).

How should scale of the policy be considered, particularly for default factors? (e.g., can
a single set of default factors be applied to policies that lead to substantially different
increases in feedstock usage)?

Would the answers to any of the above questions differ when generating policy neutral
default factors, versus generating factors directly tied to a specific policy?

‘What considerations could be useful when evaluating the performance of the demand
shock choice ex post, particularly if evaluating potential implications for/revisions of the
future anticipated baseline and alternative scenarios going forward
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APPENDIX B: MEMBERS OF THE BIOGENIC CARBON EMISSIONS PANEL

CHAIR
Dr. Madhu Khanna, ACES Distinguished Professor in Environmental Economics, Department of
Agricultural and Consumer Economics, University of [llinois at Urbana-Champaign, Urbana, 1L

PANEL MEMBERS
Dr. Rebert Abt, Professor of Forestry, Department of Forestry and Environmental Resources, College
of Natural Resources, North Carolina State University, Raleigh, NC

Dr. Morton Barlaz, Professor, Civil, Construction, and Environmental Engineering, Engineering, North
Carolina State University, Raleigh, NC

Dr. Marilyn Buford, National Program I eader, Silviculture Research, Research & Development,
USDA Forest Service, Washington, DC

Dr. Mark Harmeon, Professor and Richardson Chair, College of Forestry, Oregon State University,
Corvallis, OR

Dr. Jason Hill, Associate Professor, Bioproducts and Biosystems Engineering, College of Food,
Agricultural and Natural Resource Sciences, University of Minnesota, St. Paul, MN

Dr. John Reilly, Senior Lecturer and Co-Director, Joint Program on the Science and Policy of Global
Change, Center for Environmental Policy Research, E19-439L, Massachusetts Institute of Technology,
Cambridge, MA

Dr. Charles Rice, Distinguished Professor, Department of Agronomy, Soil Microbiology, Kansas State
University, Manhattan, KS

Dr. Steven Rose, Senior Rescarch Economist, Energy and Environmental Analysis Research Group,
Electric Power Research Institute, Palo Alto, CA

Dr. Daniel Schrag, Professor of Earth and Planetary Sciences, Harvard University, Cambridge, MA

Dr. Reger Sedjo, Senior Fellow and Director of the Center for Forest Economics and Policy Program,
Resources for the Future, Washington, DC

Dr. Ken Skog, Supervisory Research Forester (retired), Economics and Statistics Research, Forest
Products Laboratory, USDA Forest Service, Madison, W1

Dr. Tristram West, Ecosystem Scientist, Joint Global Change Research Institute, University of
Maryland, College Park, MD

Dr. Peter Woodbury, Senior Research Associate, Department of Crop and Soil Sciences, College of
Agriculture and Life Sciences, Cornell University, Ithaca, NY, U.S.A.
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SCIENCE ADVISORY BOARD STAFF

Dr. Holly Stallworth, Designated Federal Officer, U.S. Environmental Protection Agency, Washington,
DC

B-[ PAGE V* MERGEFORMAT ]

ED_004741_00008915-00044



Message

From: Carpenter, Thomas [Carpenter.Thomas@epa.gov]

Sent: 12/19/2018 9:34:14 PM

To: 'shamburg@edf.org' [shamburg@edf.org]; 'driarrymonroe@gmail.com’ [drlarrymonroe@gmail.com];
'‘anne.smith@nera.com' [anne.smith@nera.com]

CC: Michael Honeycutt [Michael.honeycutt@tceq.texas.gov]; Brennan, Thomas [Brennan.Thomas@epa.gov]; Johnston,
Khanna [Johnston.Khanna@epa.gov]

Subject: RE: Biogenic Carbon Emissions Report - Review and comments

Attachments: Biogenic Carbon-telecon 12192019.docx

All,
Thank you for another very productive call today and being able to stay on a little longer.

Attached are the edits | captured from today’s call. They are on TOP off the version Larry mailed at 11:00 am today.

Please review the changes and email to all any concerns and later than 1/4/2019. The SAB Staff Office will then conduct
final proofing/formating review to finalize the report by the middle of January.

I will be checking in over the holidays and responding to emails.

Thank you once again for all your great work in finalizing the report.
Happy Holidays to you and yours!

Best

Tom

From: Carpenter, Thomas

Sent: Friday, December 07, 2018 3:39 PM

To: Carpenter, Thomas; 'shamburg@edf.org’; ‘drlarrymonroe@gmail.com'; 'anne.smith@nera.com'

Cc: 'Michael Honeycutt (Michael.honeycutt@tceq.texas.gov)'; Brennan, Thomas; Johnston, Khanna; ‘Matthew Welch';
Ismonroe9@gmail.com

Subject: Biogenic Carbon Emissions Report - Review and comments

When: Wednesday, December 19, 2018 12:00 PM-1:00 PM (UTC-05:00) Eastern Time {US & Canada).

Where: Teleconference

Callin

Ex. 6 Personal Privacy
Code

From: Carpenter, Thomas

Sent: Friday, December 07, 2018 3:33 PM

To: 'shamburg@edf.org' <shamburg@edf.org>; 'drlarrymonroe@gmail.com’ <driarrvmonroe@gmail.com>;
‘anne.smith@nera.com' <gnne.smithi@nera.cony

Cc: Michael Honeycutt (MichasL honevoutt@tceg texas. gov) <Michasl honevoutt@iceg texas. gov>; Brennan, Thomas
<Brennan. Thomas@epagow>; Johnston, Khanna <lghnston Khanna@epa.gov>; Matthew Welch <mwelch@edf org>
Subject: Biogenic Carbon Emissions Report - Review and comments

Greetings,

ED_004741_00008986-00001



Thank you for sending in your availability. | would like to book two sessions in case we need the extra time. | also want
to get this report finalized. Dr Hamburg and | will send along the Report as soon as we can for your review. If you have
time to provide any comments or suggestions by 12/13 please copy the group to facilitate our preparations.

Hopefully we can give some time back to folks on the 19,

Mon —12/17 9-10 AM EST

Initial Discussion of Quality Review revisions to report
Identify and changes or additional language

Set schedule for posting and sending to the Administrator

Wed - 12/19 12-1 PM EST
Continue if needed.
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Message

From: Steven Hamburg [shamburg@edf.org]

Sent: 12/16/2018 7:57:04 PM

To: Carpenter, Thomas [Carpenter.Thomas@epa.gov]; 'drlarrymonroe@gmail.com’ [drlarrymonroe@gmail.com];
'‘anne.smith@nera.com' [anne.smith@nera.com]

CC: Michael Honeycutt [Michael.honeycutt@tceq.texas.gov]; Brennan, Thomas [Brennan.Thomas@epa.gov]; Johnston,
Khanna [Johnston.Khanna@epa.gov]; Matthew Welch [mwelch@edf.org]; Ismonroe3@gmail.com

Subject: RE: Biogenic Carbon Emissions Report - Review and comments

Attachments: Biogenic Carbon-8-29-18 12-16-18 edits.docx

Dear Colleagues,

My sincerest apologies for taking so long to get proposed revisions to the biogenic carbon Accounting Report to

you. Attached is the revised report with all additional text highlighted. leanne VanBriesen prior to leaving the board
very graciously put together a draft of the report with all of the comments and suggested changes. | used the version
she prepared to address the requested/suggested edits. | beliove | was able to address most of the them. In order to try
to make the attached document readable it highlights all added text and any comments that | felt | was not able to deal
with in a direct way. | would like to highlight the following issues:

e Overall took the approach that removing text was preferable to adding text given that the report has been
approved subject to addressing concerns cutlined. I there were statements that created confusion or reguired
additional analyses to address and did not seem central to the overall recommendations | removed the text in
guestion {generally a sentence and in a few cases a paragraph}.

e Shifted several declarative statements to subjective.

e Tried to simply language where there were comments reflecting confusion about the underlying
message/conclusions,

e ‘Worked to ensure that the material in the Executive Summary reflects what was said in the body of the report
and the recommendations align with those in the main report in language and order { a few are shorter in the
Exec Summary than in the body of the report — that seemed ok to me).

e Removed the two figures — there were several issues regarding how they were integrated in our report relative
to the Panel report from which they were taken., We had discussed not including them in the original drafting of
this report and the review comments indicated that would have been a better approach.

e There were numerous commaents about the lack of detail regarding charge guestion 2. | retained comments
regarding this issue, many from Larry. | am looking for advice on how to address. My concern is that we would
have to create significant new material and analyses to fully address the concerns raised — neither of which
seemed appropriate at this stage of the process.

Look forward to discussing this draft with everyone,
Cheers
Steve

From: Carpenter, Thomas <Carpenter.Thomas@epa.gov>

Sent: December 14, 2018 7:35 PM

To: Steven Hamburg <shamburg@edf.org>; 'drlarrymonroe@gmail.com’ <drlarrymonroe@gmail.com>;
‘anne.smith@nera.com' <anne.smith@nera.com>

Cc: Michael Honeycutt <Michael.honeycutt@tceq.texas.gov>; Brennan, Thomas <Brennan.Thomas@epa.gov>; Johnston,
Khanna <Johnston.Khanna@epa.gov>; Matthew Welch <mwelch@edf.org>; IsmonroeS@gmail.com

Subject: RE: Biogenic Carbon Emissions Report - Review and comments

All,

ED_004741_00009131-00001



We are wrapping up the Biogenic Carbon Emissions report and will email a revised document over the weekend. Thank
you for your patience.
Tom

From: Carpenter, Thomas

Sent: Friday, December 07, 2018 3:38 PM

To: Carpenter, Thomas; 'shamburg@edf.org'; 'drlarrymonroe@gmail.com'; 'anne.smith@nera.com'

Cc: 'Michael Honeycutt (Michael.honeycutt@tceq.texas.gov)'; Brennan, Thomas; Johnston, Khanna; ‘Matthew Welch';
Ismonroe9@gmail.com

Subject: Biogenic Carbon Emissions Report - Review and comments

When: Monday, December 17, 2018 9:00 AM-10:00 AM {UTC-05:00) Eastern Time (US & Canada).

Where: Teleconference

Callin Ex. 6 Personal Privacy ;

Conf Codéd EXx. 6 Personal Privacy

From: Carpenter, Thomas

Sent: Friday, December 07, 2018 3:33 PM

To: 'shamburg@edf.org' <shamburg@edf.org>; 'drlarrymonroe@gmail.com’ <driarrvmonroe@gmail.com>;
‘anne.smith@nera.com' <gnne.smithi@nera.cony

Cc: Michael Honeycutt (MichasL honevoutt@tceg texas. gov) <Michasl honevoutt@iceg texas. gov>; Brennan, Thomas
<Brennan. Thomas@epagow>; Johnston, Khanna <lghnston Khanna@epa.gov>; Matthew Welch <mwelch@edf org>
Subject: Biogenic Carbon Emissions Report - Review and comments

Greetings,

Thank you for sending in your availability. | would like to book two sessions in case we need the extra time. | also want
to get this report finalized. Dr Hamburg and | will send along the Report as soon as we can for your review. If you have
time to provide any comments or suggestions by 12/13 please copy the group to facilitate our preparations.

Hopefully we can give some time back to folks on the 19"

Mon —12/17 9-10 AM EST

Initial Discussion of Quality Review revisions to report
Identify and changes or additional language

Set schedule for posting and sending to the Administrator

Wed - 12/19 12-1 PM EST
Continue if needed.

This e-mail and any attachments may contain confidential and privileged information. If you are not the intended recipient, please notify the sender immediately by return e-mail,
delete this e-mail and destroy any copies. Any dissemination or use of this information by a person other than the intended recipient is unauthorized and may be illegal.
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DATE

EPA-SAB-19-xxx

The Honorable Andrew Wheeler
Acting Administrator

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, NW
Washington, D.C. 20460

Subject: SAB review of Framework for Assessing Biogenic COz Emissions from Stationary
Sources (2014)

Dear Acting Administrator Wheeler:

The EPA Science Advisory Board (SAB) was asked by the EPA Office of Air and Radiation to review
and comment on its Framework for Assessing Biogenic CO2 Emissions from Stationary Sources (2014)
(2014 Framework™). The 2014 Framework considers the scientific and technical issues associated with
accounting for emissions of carbon dioxide (CO2) from biogenic feedstocks used at stationary sources.

The purpose of the 2014 Framework was to develop a method for calculating the adjustment, or
Blogemc Asse%sment {13, emissions associated with the combustion of biogenic feedstocks
' ourding for the biological carbon cycle effects associated with growth,
harvest and processing of these feedstocks. The BAF is an accounting term developed by EPA to adjust
stack emissions to reflect a feedstock’s net carbon emissions after accomnting for i

; emissions that mlght have

sequestration of carbon in regrown biomass or soil, and
occurred with an alternate fate had the biomass not been use

or ael.

%2014 Framework is a revision of its 2011 Framework, which the SAB previously reviewed. The
SAB notes that the 2014 Framework incorporated some of the SAB’s prior advice and advanced the
analytical foundation for making determinations about the net contribution of biogenic feedstocks to
CO; in the atmosphere. Specifically, the 2014 Framework has incorporated the SAB’s prior advice as

follows:

e [t has adopted an alternate fate approach (i.c., a counterfactual evaluation of what the net
biogenic atmospheric contribution might have been if the feedstocks were not used for energy) to
the collection and use of waste-derived feedstocks, including avoided methane (CHy4) emissions.

e [t includes a discussion of the trade-offs inherent in the selection of a temporal scale for
considering net emissions.

e [t has developed representative BAFs by feedstock and region rather than facility-specific BAFs.

e [t includes a review of existing approaches to addressing leakage, the phenomenon by which
efforts to reduce emissions in one place affect market prices that shift emissions to another
location.
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e [t offers an approach to construct an anticipated baseline that allows assessment of the additional
CO; emissions to, or uptake from, the atmosphere that can be attributed to biogenic feedstocks as
a result of changes in biomass feedstock demand.

The 2014 Framework does not, however, provide the policy context, specific BAF calculations for that
context, or the implementation details the SAB previously requested. In fact, the lack of information in
both Frameworks on how the EPA may use potential BAFs made it difficult to fully evaluate these
frameworks. _The BAF is a construct designed to evaluate the importance of the stack emissions of CO»
at a given time relative to their climate impacts at some point in the future When some of the emitted

LO may haVe been %eque@tered by regrowth of biogenic feed@tock@ As such, g g
depend@ upon the future point 1 i of mterest whlch is

it 'dtii of

is defined by short term processes, then the rclcvant tlme perlod for the BAF computatlon needs to be
consistent. In addition to providing details on the ¢ ;
context would have provided other information necessary to the assessment of the science underpmmng
the BAFs, such as the scale of demand for biogenic feedstocks and the anticipated time frame for that
demand and eligible feedstocks to meet 1

While the SAB agreed with many of the recommendations developed by the Blogenlc Carbon Emlsmonb
Panel in previous drafts of the report, it disagreed with the extended time frame X
There was extended discussion between the SAB and the Biogenic Carbon Emissions
Panel over the significance of the time horizon used to calculate BAFs. The Panel recommended that a
general principle for determining the time horizon for BAF calculations should be to select a time
horlzon that fully accounts for the temporal dynamics for all feedstocks to accommodate the Agency’s
policy-neutral approach. During quahty reviews the SAB disagreed with this
recommendation noting that for policy initiatives that i ves that reflect shorter time
horl70m it may not awumu]\ um‘mm the net carbon dmmdL SMIsSIOns mlu rant to that policy if a BAF
»»»»»» iod of time. The SAB
fdvors selecting the time horuon for calculatmg the BAF to comport wnh 1‘0 : under
consideration,_w . The Panel’s previous reports
remain available on the SAB [ HYPERLINK
"https://yosemite.epa.gov/sab/sabproduct.nsf/LookupWebProjectsCurrentBOARD/3235DAC747C16FE
985257DAS0053F25270penDocument” |.

As we stated in our 2012 report and we reiterate here: this SAB review would have been enhanced if the
Agency offered a specific regulatory application that, among other things, provided explicit proposed
BAF calculations and defined the applicable boundaries regarding upstream and downstream emissions
in the feedstock life cyeles. The 2014 Framework lacks specificity and is written in a way that is too
generic, with too many possibilities that would require assessment of different underlying science.
Rather than offering a lengthy menu of calculation options, the EPA Framework needs to define its
scenarios and justify those choices. This would enable ih:x SAB to evaluate the science underpinning
those decisions and justifications.

ED_004741_00009132-00002
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Despite this si gniﬁcant limitation the SAB offer% overan,hing %uggestions for moving forward with a
EPA’s charge questlons‘ , the SAB offers general guldance rcgardmg the calculatlon of
BAFs. EPA’s equations were based on emissions (fluxes) with some adjustment terms to account for
carbon mass escaping the system between the point of assessment and the point of emissions. In the
enclosed report, the SAB ¢ an alternative formulation based on changes in terrestrial (non-
atmospheric) carbon stocks (or pools) such as the live stocks in biomass, dead stocks, soil stocks, etc.,
that explicitly incorporates the principle of conservation of mass. While the carbon-stock-based
accounting system results in a similar formula for BAF as the EPA’s emissions-based approach, it offers
multiple advantage@ the component stocks are regularly inventoried and modeled by the scientific

i 5 can be aggregated and rearranged as needed or further subdivided; and
itis dpproprmtely constrained by conservation of mass and therefore the precision of the results can be
assessed using mass balance calculations. Although this alterative formulation provides these benefits,
other important modeling issues remain. These include selecting appropriate temporal or spatial
boundaries, considering variability among classes of feedstocks, accounting for non-CO, greenhouse
gases such as nitrous oxide and methane, and quantifying stocks and fluxes that are difficult to measure
or estimate.

As an additional caveat, the SAB is aware that the EPA report and this review are focused only on
accounting for carbon dioxide related to the use of biomass for electricity generation. Neither EPA nor
the SAB evaluated other concerns like forest conservation, biodiversity, and ecosystem services. We
offer this caution about the model boundaries as defined by EPA’s method and identified in the SAB
review. In addition, we recognize that biodiversity and ecosystem health are valid concerns worthy of a
whole different analysis and policy response.

Finally, EPA did not ask the SAB for feedback on its modeling approach. We think this was an
oversight, given that modeling is critical to the development of the BAF and different modeling
approaches can yield different results. The 2014 Framework employed an integrated model that captures
economic and biophysical dynamics and interactions for some of its alternative BAF calculations;
however, EPA did not offer explicit justification for its modeling choices derived from articulated
criteria. In addition, the sensitivity of BAF responses to some underlying features of the model was not
examined by the {184 SAB. Thus, we conclude EPA should identify and evaluate its criteria for
choosing a model or models and examine the sensitivity of BAF estimates to key modeling features.

The SAB appreciates the opportunity to provide advice on the 2014 Framework and looks forward to
yOur response.

Sincerely,

Enclosure

ED_004741_00009132-00003
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NOTICE

This report has been written as part of the activities of the EPA Science Advisory Board (SAB), a public
advisory group providing extramural scientific information and advice to the Administrator and other
officials of the Environmental Protection Agency. The SAB is structured to provide balanced, expert
assessment of scientific matters related to problems facing the Agency. This report has not been
reviewed for approval by the Agency and, hence, the contents of this report do not represent the views
and policies of the Environmental Protection Agency, nor of other agencies in the Executive Branch of
the Federal government, nor does mention of trade names of commercial products constitute a
recommendation for use. Reports of the SAB are posted on the EPA Web site at | HYPERLINK
"hitp://www.epa.gov/sab” |.
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AVOIDEMIT
BACT
BAF
BAU
CH4
CO2
COqe
DOE
EPA
FASOM
GHG
GROW
GWP
PSD
N.O
SAB
USDA

Acronyms and Abbreviations

Avoided Emissions

Best Available Control Technology

Biogenic Assessment Factor

Business as Usual

Methane

Carbon Dioxide

Carbon Dioxide Equivalent

Department of Energy

Environmental Protection Agency

Forestry and Agricultural Sector Optimization Model
Greenhouse Gas

Term in FPA’s BAF equation representing net feedstock growth (or removals)
Global Warming Potential

Prevention of Significant Deterioration

Nitrous Oxide

Science Advisory Board

U.S. Department of Agriculture
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1. EXECUTIVE SUMMARY

The EPA requested the SAB review a revised framework for accounting for biogenic carbon emissions,
which the agency defines as “CO; emissions related to the natural carbon cycle, as well as those
resulting from the combustion, harvest, digestion, fermentation, decomposition, or processing of
biologically based materials.”? The goal of the 2014 Framework xwzs to evaluate biogenic CO; emissions
from stationary sources that use } feedstocks, given the ability of green plants to remove CO»
from the atmosphere through photosynthesis. The 2014 Framework and its 2011 predecessor introduced
the concept of a Biogenic Assessment Factor (BAF), which is the ¢ t adjustment for carbon
emissions asgociated with the combustion of § _feedstocks The BAF is an awounting term

net carbon emissions after taking into account the sequestrdtlon of Cdrb()l’l n regrown  biomass or 50113__., 3
: as emissions that might have occurred with an alternate fate had the biomass not been used for fuel.

Importance of { iz the Policy Context

The questions before the 1214 in 2011 and presented for the SAB’s review, were whether and how to
consider greenhouse gas (GHG) emissions and dcuslons about best available control technology
(BACT) for CO» emissions from ;

; s evaluatlon of this construct for a science-based regulatory framework in the absence
of 1 not useful. Rather than assume a i policy
context} or evaluate thc chargc questions across numerous putatlvc i, the SAB
focused on prov L5 :md 301s11£1ﬁx, mk grity of

Region- and Feedstock-Specific Biogenic Assessment Factors, baselines and modeling

As recommended previously by the SAB, BAFs should be feedstock-specific and region-specific and
not facility-specific. Facility-specific BAFs are conceptually and practically challenging to estimate due
to the absence of well-defined spatial boundaries for feedstock supply to each facility and the role of
market-induced effects on land use, on biomass production and market demand for fiber, and on carbon
stocks across space. To obtain a region-specific BAF for feedstocks, it is necessary to address region-
specific, feedstock-specific demand for biomass and to assess the impact of this increased demand for
biomass on net carbon stocks. Changes in demand for biomass feedstocks should be assessed based on
historical data on forest carbon stocks, resource use, and observed information on current and planned
expansions to facilities using bi . feedstocks. There is no single answer to what these BAFs should

! [ HYPERLINK "https://19january201 7snapshot.epa. gov/climatechange/carbon-dioxide-emissions-
associated-bioenergy-and-other-biogenic-sources .html" |
[ PAGE \* MERGEFORMAT ]
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be, as not all biogenic emissions are carbon neutral nor net additional to the atmosphere, and assuming
so is inconsistent with the underlying science.

Projections of the interactions izt 1 f : .i* can be obtained from diverse

model types, from simple empirically and statlstlcally based models to complex integrated assessment

models that biophysical and economic factor@ Ihe more complex the model the greater the

dependence of outputs on mput assumptions ; G apphicability of

YRS, scnsanlty and unccrtamty analyscs are needed to adequatelv mtcrprct
; i w used as part of it

the results

To compare changes in any system over time there must be a reference scenario (without increased
demand for feedstocks) against which to assess the net impacts on the variable of interest. In
20 12 the SAB recommended a future anticipated baseline approach to capture the additional CO;
or uptdke from, the atmosphere created by any increased use of biomass sk for
1. The EPA acknowledged this limitation of its earlier approach and included a
future anticipated baseline analysis along with a reference point approach in its 2014 Framework.

Regardless of the reference or future anticipated), validation and
evaluation of the model will be critical. Model validation is essential to
assessin : model ] ablllty to repllcdte obser» ed phenomenon over time, :
; ¢ vaiem. Similarly, understandmg model
sensmVlty to input pa:rameters and assumptions is important Wlth respect to assessing model
apphcalnl]ty over time. ll)e model ﬂelected for estimatin g BAFs should be reVlewed and updated at

: structure chosen

increased blomass demand or other related condltlons as well as the latest suenuﬁc mformation on

biophysical and biogeochemical properties of fcedstoeks The appropriate review interval should be

selected based on the timeframe of the y 3 as well as the timeframe associated with
updates to the underlying data.

Charge Question 1

and Spatia
A sustained increased demand for biow :ks by stationary facilities in a region is likely to
trigger changes in carbon stocks through one or more pathways that could generate a new (steady-state)
equilibrium stock of carbon that may be higher or lower than the current stock of carbon on the land.

The demand for biomass § » for use in stationary lamlmu can affect carbon stocks by increasing
harvesting intensity for standing biomass, diverting biomass k3 from other non-energy products
and ldlldlllls converting land from other uses to plant new biomass feedstocks for the future, and
utilizing } s residues that might otherwise decay. Each of these responses may differ over time, and
thus, the overall effect of all these responses together on demand for : feedstocks may differ over

[ PAGE \* MERGEFORMAT ]
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time. Therefore, the time perlod selected for the analysis can strongly affect the assessed impact of an
increased demand for 3 by stationary facilities on carbon stocks and net emissions of
carbon dioxide to the atmosphere. The sclection of the time period for assessment is not a scientific
qucstlon but rathcr is closely assouated with the policy objectives being addressed by the apphuatlon of
-BAFtoa { 3}. For example ¢
limit peak planetary warming versu of controlling emissions of greenhouse gases in 2050;
the same feedstock in the same region could have widely varying impacts on terrestrial carbon stocks
because the tlmcframc defining the endpoint of the analysis would differ. Since BAFs are
GO 1 g 2 policy objective, there are no scientific criteria by which to pick a single ‘right’
tlmeframe for thelr determination independent of the policy context (Ocko et al 2017).

Stattonary facilities reguire a continuous supply of feedstock, thus a landscape approach for accounting
of impacis on carbon stocks 1s more appropriate than a stand-level approach for the application EP4
defines (stationary facihty for enerey production). A landscape approach expands the boundaries of
analysis to nclode all effects and recognizes that there 13 uptake as well as loss of carbon asasogiated
with the production of feedstocks concurrently occurring across the landscape. 1t 15 the overall balance
of losses and gains that determuines carbon stock eff . Moreover, coonomic considerations will
determine the size of the landscape providing feedstocks over time and the potential for land -use
changes that can posttively or pegatively impact carbon stocks

L

Stock-Based Accounting Preferred to Emissions-Based Accounting

Carbon accounting associated with determining BAFs should be based on changes in carbon stocks on
the land rather than changes in carbon emissions (as used in EPA’s 2011 and 2014 Frameworks). A key
feature of using carbon stocks is that all terms can be readily aggregated or disaggregated, subject to
validation via mass balance and an existing comprehensive system of empirical measurements is already
in place for the US. The stock-based approach comports with the current conventions in carbon
accounting, which essentially use input-output tracking of carbon throughout a system with well-defined
boundaries. These stocks can be aggregated and rearranged as needed, and : appropriately
constrained by conservation of mass and therefore can be assessed and precision deternuned using mass
balance calculations.

Two Cumulative Biogenic Assessment Factor Approaches

on those stock

are two alternative approaches to calculating a cumulative BAF dl]d the implications of thcsc different
approaches should be further considered. Until the implications of the differences are better understood,
we support EPA’s cumulative BAF approach as applied to stocks, i.e., the difference in carbon stocks ar
the end of the . ! time horzzon A second approach was developed by members of the Biogenic
Carbon Emissions Panel: i rg the time course of CO; emissions by accumulating the annual
differences i carbon btocks on the land over the time horizon : ; .By
accumulating annual differences across the projection period, the alternative cumulatlvc BAF metric

esignated as BAFyT) attempts to incorporate “residence time” in the sense that it is a

[ PAGE \* MERGEFORMAT ]
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proxy for the length of time carbon stays in the atmosphere until it is modified by changing @tock@ of
ca;rbon on the land.

Scales of Biomass Use and Modeling Approach

Projections for aggregate demand for all biomass changes should be bounded by historical data on
resource use, observed information on current and planned expansions to facilities using biogenic
feedstocks, and reasonable projections of cost-effective deployment of 1 wmeehiong
the energy/feedstock needs of stationary factittics.

In addition, regular retrospective evaluations of observed levels of demand and the mix of feedstocks
would enable revisions to EPA’s estimates of feedstock demand. Retrospective evaluations of BAF
perform'mcc will be important for understanding how effective the modeling has been m predicting what

, demand should be revised based on actual
and these updated demands should be used to inform modeling that generates BAFs.

Recommendations

1. _An accuraie biogenic carbon accounting approach wiilizing Biogenic Assessment Factors will
vary depending on the obiectives Tor their developrnent, which depend upon the policy context,
particularly m selection of the time horzon and geographic seope.

3

A shonld identifv and evaluate it oriteria for choosing 3 model and modeling features that
affect BAY results. BPA should explore the sensitivity of BAFs to different modeling
approaches, asswmptions, ransaction cosis, and nocertainties i model input parameters,

j)

Stationary facilities require a continuous supply of blomass feedstocks, thus a landscape
aprroach 18 required for accounting for the impacts of feedatock demand on carbon stocks.”

4. The direction and maenttude of the impact of using biogenic feedstocks m stattonary faoilities on
terrestrial cark the time horizon considered. There 1s no single optimal time
horizon for evaluating ﬂu‘w itnpacts.

.3, Changes in carbon stocks (e.g., live and dead biomass, soil, products, material lost in transport
and waste), should be used to account for biogenic carbon, rather than an emissions (flux-based)
approach.

2

The SAB suggests exploration of two cumulative BAF metrics. Until the implications of the
+5 are clear, the SAB recommends using the metric proposed by EPA, i.e., net
changes i stock over a specified time.
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2. INTRODUCTION

2.1. Background

EPA’s Science Advisory Board (SAB) was asked by the EPA Office of Air and Radiation to review and
comment on its Framework for Assessing Biogenic CO; Emissions from Stationary Sources (U.S. EPA
2014).

The purpose of the 2014 Framework to develop a method for calculating the adjustmcnt or

8 takmg mto account the blologlcal carbon cycle associated with the growth, harvest,
and processing of plant biomass. This mathematical adjustment to stack emissions is needed because of
the unique ability of biological systems to sequester CO; from the atmosphere through photosynthesis in
living biomass, to sequester carbon in dead biomass and soil, and to release CO; through respiration and
biologically-mediated decay of organic matter. These attributes of ecosystems mean that there can be
wide variation in the net effect of using ; <3 in statiovary facilities on emissions of
carbon dioxide to the dtmosphere and thus it is scientifically indefensible to assume all bioenergy has no
net carbon dioxide emissions to the atmosphere, or the reverse, that all emissions represent a net addition
to the atmosphere. The Big Lase r 18 an accounting term developed in the Framework
to estimate the net CO» emissions to the atmosphere over a spemf ed period of time associated with
burning biomass to produce energy. These net emissions reflect the changes in carbon stocks
of above and below ground biomass (live and dead), soils, and wastes. The 2014 Framework is a
revision of the 2011 Framework (U.S. EPA 2011), which the SAB previously reviewed (U.S. EPA SAB
2012).

The EPA’s charge to the SAB (Appendix A) requests advice and recommendations on its revised 2014
Framework, which was developed with consideration of the SAB’s 2012 recommendations as well as
the latest information and input from the scientific community and other stakeholders. The EPA asked
the SAB to review and offer recommendations on specific technical elements of the 2014 Framework
for assessmg the extent to Wh]ch the productlon processmg, and use of blogenlc : at stationary

calculation of a BAF. ha ’Oi 1 i*fmm‘mn]\ dm” not, hmmwr provide the pom v context. specific
Brogenic Assesament Factor caleulations for that context, or the implementation details the SAB
previonsly requested. In et the lack of mformation in both Frameworks on how the EPA mav use
potential BAFs made it difficult to fully evaluate these frameworks.

To conduct the present review, the SAB Staff Office reconstituted the Biogenic Carbon Emissions Panel
(Appendix B), which had reviewed the 2011 Framework. That panel met multiple times between March
2015 and August 2017. The Panel presented a draft report (February 2016) to the SAB for quality
review. The SAB quality review was conducted in March 2016; this quality review resulted in requested
revisions from the Panel. The revised draft report (June 2017) was reviewed by the Board in 2017. The
2017 revision of the report was not approved by the SAB based on the deliberations of the quality
review. Thy report is a product of SAB’s direct efforts and utilizes portions of the Panel’s report.
Previous drafts of the eport are retained on the SAB website and available | HYPERLINK
"hitps://yosemite.epa.gov/sab/sabproduct.nst/LookupWebProjectsCurrentBOARD/3235dac747¢16fe985
257da900531252!OpenDocument& TableRow=2.2" \1 "2." ].
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3. OVERARCHING COMMENTS

This section addresses issues that lie outside the scope of EPA’s charge questions, ix

mporiat

3.1, B the Policy Context

For its review of the 2011 Framework, the SAB requested and was given a policy context for the
biogenic CO; accounting framework. The SAB was told that the 2011 Framework was intended to guide
the determination of CO2 emissions from regulated stationary sources under the Clean Air Act,
specifically those facilities receiving a prevention of significant deterioration (PSD) air permit and that
were required to conduct a best available control technology (BACT) analysis for CO; emissions. The
question before the agency, and hence the SAB, was whether and how to consider biogenic greenhouse
gas (GHG) emissions in reaching thresholds for permitting and decisions about BACT for CO;
emissions from the use of bioenergy in stationary facilities.

The agency has removed this policy context from its 2014 Framework, and the EPA’s charge questions
seek general guidance on issues related to the choice of temporal, spatial and production scale for
determlnmg BAFs na pohcy neutral context. In the absence of a specific policy context, s

& : tedl, this review was limited to providing
general comments about how to consider the questions posed. | answers to the questions
posed will vary with the ¢ 5 policy context}, most notably the appropriate time
period over which to determine the net biogenic emissions, and to a lesser degree, the appropriate
geographical scale for consideration.

A ohcy context ¥ s would clarify if the proposed procedures
f will account for the emissions of all greenhouse gases that alter the climate. If this 15 the case, then
it will be important to account for the effect of biogenic feedstocks on non-CO» gases such as N2O and
CHa, to examine how the emission or uptake of these gases differ across space, time, and feedstocks,
and to examine how these gases influence BAFs. Given the large difference in the mean residence time
of these gases in the atmosphere, their relative importance can vary widely over different time horizons.
If the climate impacts over 20 or 40 years is of concern, then methane and carbon ; : €MISS10NS
could be very important, while if the period of concern is hundreds of years, their 1mp0rtdn(,e will drop
significantly (Shoemaker, et. al., 2013). Non-CO; gases are particularly important for feedstocks grown
with nitrogen fertilizer and for waste materials from %]andﬁllsi.

- "Commented [J4T: Rodney Andrews suggests that this 19 a good
| placéto mention how ditfering technologies and ionrates
i affedt emissionsi T get his point, butTdon’t sed how fo fit'ii o this
{ paragraph
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Recommendation

3 will vary depending on the
policy context, particularly in selection of the time horizon and geographic

Biogenic 43

scope Thus, future efforts to define specific biogenic accounting factors should be conducted in
a policy-specific context, with the objectives and relevant time frame specified. It is
appropriate to use default assumptions, including assuming there are no net emissions or that
all emissions are additive.

3.2. Baseline Appreach

To compare change in any system over time, there must be a baseline scenario against which to assess
changes due to demand for biogenic feedstocks; ; < different
scenarios to be compared ., the EPA assesses the estimated net change in land-
based blogcnlc CO; fluxes and/or carbon stocks between two points in timie,

:i. In the 2012 SAB report, we noted temporal problems with the reference pomt
baschne approach. The EPA has acknowledged this in its 2014 Framework and included a future
anticipated baseline analysis alternative along with a reference point f:assi pproach. |

The SAB’s 2012 advice on the anticipated baseline approach explored the use of complex modeling in
order to try to capture interactions among the market, land use, investment decisions, and emissions and
ecosystem feedbacks, and to construct a counter-factual scenario that does not include mcreased
bioenergy use. In the case of long rotation feedstocks, bio demand can affect carbon
stocks in many ways including the : trees harvested, the diversion of forest biomass from
traditional forest product markets to bioenergy, and the rates of afforestation and deforestation.
Estimating the net effect of these changes on carbon stocks requires a model that integrates market
demand and supply conditions with biophysical conditions that determine growth of forest biomass,
losses via decomposition, carbon sequestration and fluxes due to harvests and land use change and
1ncorporatea the spatial variability in these effects across the U.S. 1}

Also, consistent with the SAB’s 2012 recommendations, the EPA has now moved toward a
“representative factor” approach that would include an assessment of the biogenic landscape attributes
(type of fecdstock rcgion thre produccd) The EPA initially considered calculating a BAF for an

custody carbon accountmg, 1ntcgratlon of land use changes on a broader landscape levcl). EPA’s use of

[ PAGE \* MERGEFORMAT ]
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a representative factor approach is an advance in its accounting methodology, although overly-broad
feedstock categories may not reflect important extant or likely future variation in feedstock production
or processing (e.g., roundwood in the Southeast, logging residues in the Pacific Northwest, and corn
stover in the Corn Belt). The overall approach is a positive development, but caution is required to
ensure such mnclusiveness does not produce ¢ outcomes, e.g. feedstocks with

large net emissions to the atmosphere lumped together with those with more limited net emissions. The
EPA should evaluate the “representativeness” of the factors and refine the approach over time with
additional data.

wSAR s if, there are tradeofts between ease of implementation (transaction
costs) precision (gettmg it right at every location}, accuracy {getting the overall k change comrect)
and policy effectiveness (ensuring that the policy obj CLth s are being met). i continues to

recognize the difficulty of undertakin { anticipated baseline approach, and practicality

should be an important consideration in the agency’s decision making

emploved All methods considered should be subjcct to an evaluation of the eosts of
1mplementatron and compliance and weighed against any increase in accuracy and precision that they
muight yield. Ultimately it is critical that there is a balance between accuracy and minimization of
implementation costs.

Recommendation

e The EPA should identify and evaluate its criteria lor ehoosmg a model and its underlying
assumptions with regards to how wse ; 3 g
BAFs. In addition, the EPA should perlodlcallv update and Valrdate the selected model to
incorporate the latest scientific knowledge while ensuring that the model s are consistent with
empirical observations (e.g. shifts in measured carbon stocks as determined the Forest Inventory
Analysis program). Any model chosen should be subject to sensitivity analysis to evaluate its
efficacy under different conditions and to identify data needs and prioritize future research.

3.3. Alternate Fate Approach for Waste-Derived Feedstocks

In 20 12 the SAB recommended that the EPA consider alternative fates (i.e., if not used as fuel |
¢ v or process heat) of waste-derived feedstocks diverted from the waste stream, e.g.,
whether these feedstocks might decompose over a long period of time, whether they would be deposited
in anaerobic landfills, whether they would be diverted from recycling and reuse, etc. In the 2014
Framework, the EPA has conducted extensive alternate fate calculations; however, the agency drew a
narrow boundary around point source emissions and neglected other significant considerations that
affect the GHG footprint of alternative municipal solid waste management scenarios. Specifically, the
EPA neglected to quantify a potential alternate fate of municipal solid waste through landfill-derived
methane combustion. Under the Clean Air Act New Source Performance Standards, the EPA requires
landﬁlls above a eertain size to, ata minimum eolleet and control landfill gas (e.g., through ﬂaring or

produce large emissions of methane, even when in comphance with current regulations (Lamb et al
2016: [ HYPERLINK
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"file:///C:\Users\\tcarpent\\AppData\\Local\\Microsoft\\Windows\\INetCache\\Content. OutlookWEY A
Z1S8\Wwww.epa.govilmop\\basic-information-about-landfill-gas” 1). The relative rankings of BAFs
across waste treatment options assessed in the 2014 Framework might change considerably if a more
complete accounting were undertaken (e.g., energy recovery from landfill-derived methane and
combustion of waste, and carbon storage associated with landfills

3.4. Temporal and spatial considerations in Biogenic Assessment Factor Calculations

The goal of the . Framework reviewed is to account for effects of :5 feedstocks w
eneryy « on terrestrial carbon stocks. BAFs are a carbon acuountmg
method based on expccted future changes in carbon stocks (measured in tons of carbon). They are
designed to assess the net contribution of CO; from a stationary facility that uses ; feedstocks,
due to shifis of terrestrial carbon to the atmosphcre over a specified period of time. The time
scale selected will vary depending on polic ! objectives (e.g. reduction of GHG emissions in
2050 or 2100, or minimizing global temperature change resulting from greenhouse gas emissions}. Over
the selected time period, all greenhouse gas impacts § : — both positive and negative — should
be accounted for (as completely as is feasible).

Stationary facilities require a continuous supply of feedstock, thus a landscape approach for accounting
of impacts on carbon stocks is more appropriate than a stand-level approach i

oy ongrey productiont. A landscape approach expands the boundaries of
analysis to include all effects and recognizes that there is uptake as well as loss of carbon associated
with the production of feedstocks concurrently occurring across the landscape. It is the overall balance
of losses and ; hat determines: carbon stock effects. Moreover, economic considerations will
determine the size of the landscape providing feedstocks over time and the potential for land-use
changes that can positively or negatively impact carbon stocks. As noted by Cintas et al. (2016),
“assessment at the landscape scale integrates the effects of all changes in the forest management and
harvesting regime that take place in response to — experienced or anticipated — bioenergy demand. Taken
together, these changes may have a positive, negative or neutral influence on the development of forest
carbon balances.” Landscape level accounting of effects of forest-based feedstocks on carbon stocks can
result in a net gain or loss of carbon stocks in the near to medium term; a carbon debt could be followed
by a carbon dividend or the other way around.

policn

BAFs are a carbon accounting tool for assessing L'{}; emissions from facilities that « ¢ biomass

H for production of suergy and are not life cycle assessments of net greenhou@e gas emissions
or thelr Lhmdtc change effects. The distinction is that not all indirect systemic effects are considered in
the BAF, : :{. We also underscore our caution that the net accumulation of
forest and soﬂ carbon over time should not be assumed to occur automatically or to be permanent;
rather, growth and accumulation should be monitored and evaluated for changes resulting from
management, policy, market forces, or natural causes. If such monitoring demonstrates changes that are
not included in the model used to develop the BAF, the BAF should be updated to align with the
empirical data.

Recommendation

[ PAGE \* MERGEFORMAT ]
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& _ Stationary facilities require a continuous supply of feedstock, thus a landscape approach is

required for accounting for the impacts of feedstock demand on carbon stocks.

RESPONSES TO EPA’S CHARGE QUESTIONS

3.5. Temporal/spatial Scale for Biogenic Accounting

Charge Question 1: What criteria could be used when considering different temporal scales and the
tradeoffs in choosing between them in the context of assessing the net atmospheric contribution of
biogenic CO; emissions from the production, processing, and use of biogenic material at stationary
sources using a future anticipated baseline?

AF for aspecific feedstock and
na region could potentially be met

There are factors that impact the «
egion. The first is that the increabed demdnd for

fmm non-energy products dnd ldndhlls convcmng land Irom other uses to owig biomass feedstocks,
; s of existing feadsiocks, utilization of rcsuiucs that would otherwise decay over some pcnod
of time. Thc effect of mcreascd demand for biomass < on carbon stocks will depend on the mix
of these feedstocks demanded and the scale of demand for these feedstocks.

The

Second, 1 biomass
kat SVE mm‘ .0, forcst&; aﬁmm)mic systems, pmdm g feedstocks differ in their rate of

the type of land -use change that accompamm their production. lhese effect% contmue after the Teedstock

has been consumed by a stationary facility. We therefore recommend computing a cumulative BAF over

the relcvant time horlzon ThlS cumulatlve BAF would be bascd on the dlffcrcnce in carbon stocks

between 3 W &

the mcrea@ed blomass feedstock demand scenario and would vary with the time horizon selected by the
Ve it policy.

Key principles for calculating changes in the net carbon stocks should include: (1) the positive and
negative impacts of demand for biomass over time, (2) a system-wide {Jandscaps and gconomy)
approach to account for direct and indirect effects, and (3) consistency across region. Selecting
different time horizons for different feedstocks being used (o meet would be

inappropriate as it would vield mconsistent effects.

on length, vegetation tvpe) and
econonue factors, biomass c_ic,m.md, with ensuring that thx,‘ cd ge o whn'm ratios of the regions are small
enongh to enstre nunimizing incentives to manipudate the movement of biomass feedstocks among
regions due to differing BAFs,

[ PAGE \* MERGEFORMAT ]

ED_004741_00009132-00022



N=REe TR o R R e T R N

Science Advisory Board (SAB) 8-29-18 Draft Report for Quality Review - Do Not Cite or Quote.
This draft has not been reviewed or approved by the chartered SAB, and does not represent EPA policy.

To fully account for all positive and negative terrestrial effects over time, we recommend using the
“emissions horizon” as described by the 2014 Framework applied to a specific policy objective. As
defined by the EPA, this “emissions horizon is the period of time during which the carbon fluxes
resulting from actions taking placc today actually occur ...” (U.S. EPA 2014). If the > 1s to have
an effect on greenhouse gas emls 10ns by a certain date, then the impacts aggregated by that date are the
relevant metric i ¢, and that date is the appropriate time horizon.
Accordingly there is no single time horizon that will effectively addrcss all policies or fecdstocks sincc
feedstock nat effects are time-dependent and desired )
horlzons The SAB does not support a smglc time horlzon as appropnate for detcrmmmg BAFs, because

mcreased demand for blogemc feedstock on the carbon cycle to reach a steady-state. This occurs when
the difference in carbon stocks between the increased biomass feedstock demand scenario and the

This could result in a very long time horizon being selected, potcntlally hundreds of years if all
feedstocks across all regions were to be included. The selection of such a time horizon would mean that

30 emissions target), the accounting

for policy objectives with shorter time horizons (e.g., meetmg a 2{
ok us wo¢ on the policy

would not align with relevant effects of biomass ;

Several factors determine the ditference in carbon stocks between the busingas-as-usaal scenario and the
increased biomass feedstock demand scenario. A major factor is the “speed” with which carbon stocks
respond after harvest; this ¢an be influcnced by several factors; the speed with which a feedstock
regrows and can be harvested again, the mix of feedstocks produced, and the rate at which soil carbon
stocks change. Thus, the mix of feedstocks used can influence the shape of the curve and when it
reaches equilibrium.

Previous studies have shown that estimates of the effects of biomass harvest on carbon stocks depend on
the spatial scale of consideration (stand level or landscape level), the initial conditions of carbon stock
on the land (e.g., managed forestland, old growth forestland, or agricultural land), the management
practices used, and the time horizon over which effects are measured (Walker et al., 2010; Jonker et al.,
2014; Mitchell et al., 2012; Galik and Abt, 2012; Ter-Mikaelian et al., 2015). Harvest of an existing
forest stand for use as a feedstock results in an immediate reduction of carbon on the site; the amount of
carbon lost at the stand level is directly related to the intensity of the disturbance. At a stand level,
harvest followed by regrowth (most US forests regenerate without intervention/planting) usually results

- Commented [I8]: This could use a citation.

in a cycle of loss followed by gain. The amount of carbon regained on the site can vary: in some cases,
all is regained, in others only part is regained, and in others, more can be gained than is released.

Since stationary facilities require a continuous supply of feedstock, multiple stands will be disturbed
asynchronously; the order in which losses and gains occur becomes meaningless at the landscape level
because both simultaneously occur. Thus, the operative issue 1s the overall balance between losses and
gains of carbon at the landscape scale. Thus stand level accounting is not relevant to the caleulation of
BAFs i g : a. If harvest does not exceed the rate of carbon
accumulation, the landscape-level carbon stocks are stable or increasing. However, there could be a net
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trees are harvested at younger ages or if trees that would otherwise have been unhau'vested are harvcsted.

Biomass, partluula:rly from forest sources, is also used for producing non-energy products. The demand
for bio TETEY & 1 can lead to a diversion of biomass from those products and
lead to an immediate reductlon in carbon stocks in products. It is also possible that anticipation of future
demand for biomass i ks by stationary facilities couildd lead to land conversion, reforestation and
retention, or accumu carbon stocks in a growing st. In general terms, the amount of either
net loss or net gain of carbon on the landscape is influenced by changes in many factors including those
influencing net primary production and removals, and the net effect can be expected to vary over time.

When agricultural feedstocks that are harvested annually from land under continuous production, the
time lag between harvest, CO; emissions from conversion to energy, and regrowth on land is likely to be
close to one year, and the harvested carbon will be fully regained, with no net impact on above-ground
carbon stocks The productlon of these feed%tock% may dlrectly affect carbon @tock@ below- ground by

scenario. The demand for _can also affect carbon stocks by Ieadlng toa change in the
use of land which could either release carbon stored in the land (for example if permanent grasslands are
converted to annual agricultural production) or accumulate carbon on the land (for example through
reforestation as annual cropland is converted back to forests).

Recommendation
s 'The direction and magnitude of the mupact of using biogenic feedstocks in stattonary faciities

on terrestrial carbon stocks depends on the tiroe horizon considered. There is ne single optimal
time horizon for evaluating these topacts.

Charge Question 1(a): Should the temporal scale for computing biogenic assessment factors vary by
policy (e.g., near-term policies with a 10-15 year policy horizon vs. mid-term policies or goals with a
30-50 year policy hovizon vs. long-term climate goals with a 100+ year time hovizon), feedstocks (e.g.,
long rotation vs. annual/short-rotation feedstocks), landscape conditions, and/or other metrics? It is
important to acknowledge that if temporal scales vary by policy, feedstock or landscape conditions, or
other factors, it may restrict the ability to compare estimates/results across different policies or different
Jeedstock types, or to evaluate the effects across all feedstock groups simultaneously.

Charge Question 1(a)(i). If temporal scales for computing biogenic assessment factors vary by policy,
how should emissions that are covered by multiple policies be treated (e.g., emissions may be covered
both by a short-term policy, and a long-term national emissions goal)? What goals/criteria might
support choices between shorter and longer temporal scales?

Charge Question I(a)(ii). Similarly, if temporal scales vary by feedstock or landscape conditions, what
goals/criteria might support choices between shorter and longer temporal scales for these metrics?
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Charge Question 1(a)(iii). Would the criteria for considering different temporal scales and the related
tradeoffs differ when generating policy neutral default biogenic assessment factors versus crafting
policy specific biogenic assessment factors?

Charge Question 1(b). Should the consideration of the effects of a policy with a certain end date (policy
horizon) only include emissions that occur within that specific temporal scale or should it consider
emissions that occur due to changes that were made during the policy horizon but continue on past that
end date (emissions horizon)?

The responses to questions 1(a), 1(a)}(1), 1(a)(i1), 1(a)(ii1), and 1(b) are combined because these questions
all relate to goals or criteria that may affect choices of differing temporal scales for calculating BAFs.

there are no
; multiple

[f there are multiple objectives it ;i
overriding scientific principles that can be applied a priori to guide alignment among
objectives.

One could advocate for a host of approaches to selecting a time horizon for evaluation; all would be

plausib]e but not inherently aligned with the objective of the policy being promulgated. At the extremes
one could consider only the carbon accounting over the vear in which the biomass was combusted; such
an approach would mean that almost all feedstocks would be assigned a BAF close to one, representing
no net benefit to reducing atmospheric carbon dioxide concentrations. Conversely one could only
consider net impacts on the carbon cycle over several hundred years, which would mean for most
feedstocks the BAF would be close to zero {assuming steady demand and unchanged rotation lengths
thas allowing stocks to come into eguilibrium), indicating all biogenic emissions being net beneficial to
the atmosphere. Neither of these approaches would align with the most likely o of a biogenic
accounting framework; however, neither is inherently correct or incorrect.

The time horizon for consideration of carbon stock changes should be chosen based on the objective
(e.g., minimizing net greenhouse gas emissions_gver a specified period or temperature increase by a
certain date), is. The SAB makes no assertion regarding the
appropriate policy use of the BAF and thus supports no specific time horizon selected independent of a

policy

Charge Question 1(c). Should calculation of the biogenic assessment factor include all future fluxes into
one number applied at time of combustion (cumulative — or apply an emission factor only once), or
should there be a default biogenic assessment schedule of emissions to be accounted for in the period in
which they occur (marginal — apply emission factor each year reflecting curvent and past biomass
usage)?

[ PAGE \* MERGEFORMAT ]
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Accumulating all effects of the use of a biogenic feedstock over a time horizon is preferred to a marginal
or instantaneous (“per period”) BAF. (For the purposes of answering this question, the SAB mterprets
“marginal” to mean “annual” or “per period” so as to distinguish it from the meaning of “marginal” that
typically refers to the last unit of emissions or the additional effect of the last unit of biomass.)

As described in the overall response to Charge Question 1 (above), the SAB recommends a cumulative
carbon accounting metric; however, there are alternative ways to calculate cumulative BAFs. EPA’s
cumulative BAF ( BAFT: applied to stocks is one option, reflecting the

carbon stocks at the end of the time honzon ~specifically, changes in carbon stocks by time, T. One can )

also calculate a cumulative BAF that is based on the accumulation of annual differences in carbon stocks
on the land over the time horizon e, here called BAFZ I

The choice of an appropriate comulative BAF should be informed by a scientific assessment of the
dynamics of additions to atmospheric carbon stocks as well as the complexities and uncertainties of
these determinations, ensuring the accounting is accurate and verifiable. Both cumulative BAFs attempt
to capture net changes in biogenic carbon stocks. A key feature of using carbon stocks is that all terms
can be readily aggregated or disaggregated and are still subject to mass balance.

With either approach to evaluating BAFs, caution is advised with projections into the future. A BAF is
inherently based on some type of modeling that employs assumptions about the relationship of variables
in the future based on current obscrvations Thcse assumptions may not be robust in the future. Each

Carbon accounting for biogenic emissions can either be framed using differences in carbon emissions to
the atmosphere or using differences in carbon stocks on the land. Conservation of mass dictates that any
carbon taken from the land (through increased harvests or other disturbances) will result, in the near-
term, in equivalent increases of carbon in the atmosphere, followed by longer-run changes in gcgan and
land-based carbon. Thus, these approaches are compatible, but examining changes in stocks is
operationally more direct and can be done periodically, rather than requiring continuous measurements
to be accurate. However, both approaches should account for changes within the boundaries of the
analysis, such as import and export of biogenic feedstocks and other associated products.

Long-Term Trends in Biogenic Assessment Factors

only true for BAFA[ and not the cumulative BAFs. Mathematlcally cumulatne BAFs are hypcrboh(,
functions once T 1s reached and have extremely long “tails”, representing a period of net CO; emissions
to the atmosphere.
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An approach to determining a baseline that includes an historical time period could be used to
periodicallv reset a baseline based on re-measuring carbon stocks on the landscape using data
from existing inventory programs. Carbon stock measurements have been maade for wiore thag a balt
century in the US, offering a robust record of change. This approa mprove the accuracy of the
baseline over time; : i

. Future changes in growth-to-harvest ratios could be used to inform
the model dssumptlons dnd modlfy the BAF that would be applicable going forward. Thi create
long-term incentives for sustainable management of land resources. In any accounting framework that
assumes future regeneration and regrowth, it is important to periodically test this assumption against
actual data as they become available. If assumptions of future regeneration and regrowth are not
supported by observations, adjustments need to be made to models that are used to determine BAFs.

Recommendations

e The SAB recommends formulating BAFs based on changes in carbon stocks (terrestrial pools such
as live, dead, soil, products, material lost in transport and waste), rather than an emissions-based
(flux-based) approach, because the former comports with conventional carbon accounting, has well-
defined boundaries, and follows the conservation of mass.

e The SAB suggests consideration of two cumulative BAFs—that proposed by EPA and an alternative
metric that takes into account the changes in terrestrial carbon stocks over time. The appropriate
cumulative metric for calculating BAFs will depend on the understanding of the carbon system and
climate response for which there is uncertainty.

Charge Question 1(d). What considerations could be useful when evaluating the performance of a future
anticipated baseline application on a retrospective basis (e.g., looking at the future anticipated baseline
emissions estimates versus actual emissions ex post), particularly if evaluating potential implications
Jfor/revisions of the future anticipated baseline and alternative scenarios going forward?

It is appropriate to periodically revise the modeling and the BAFs. The goal of such revisions would be

to update underlying economic and biophysical assumptions and modeling trends in light of new data to
reduce uncertainty and to increase accuracy of fixturg projections.

A retrospective comparison would compare model-projected behavior to newly available historical
observations and estimates, such as regional feedstock demand, land-use changes (e.g., reforestation,
management intensity, forest rotations characteristics and conversion of land to other land uses including
dedicated energy crops), and forest carbon measurements and estimates (both level and composition). It
would be important to re-examine parameters, functional forms, and other assumptions of the modeling
approach as part of an ex post evaluation.

3.6. Scales of Biomass Use

Charge Question 2: What is/are the appropriate scale(s) of biogenic feedstock demand changes for
evaluation of the extent to which the production, processing, and use of biogenic material at stationary
sources results in a net atmospheric contribution of biogenic CO2 emissions using a future anticipated
baseline approach? In the absence of a specific policy to model/emulate, are there general
recommendations for what a representative scale of demand shock could be?

[ PAGE \* MERGEFORMAT ]

-+ Commented [311]: Loy Monroe sugpests sirengthenmg this

because S The Ageney doesnot often look back at miodeling froni the
policy formilation stage after the regulations are made and imposed
o see whethier its modeling was accurate. This e difficult task
becanse so many things ¢an change that affect the outcomes ian
mnportant sway; suchias technology advanees; consuimer preferences,
and:globaleconomics.”

Ldon'tdisagree wwith him. but1 think-a strong tecommendation here,
svhich would have mmpacts bevond policy related to biogenic carbon;
is ot warranted by any analysis we did:: U'm fragkly surprised EPA

asked this question and Im not sure how to answet it JVB

ED_004741_00009132-00027




00 ~1 Oy s WD

Science Advisory Board (SAB) 8-29-18 Draft Report for Quality Review - Do Not Cite or Quote.
This draft has not been reviewed or approved by the chartered SAB, and does not represent EPA policy.

Charge Question 2(a). Should the shock reflect a small incremental increase in use of the feedstock to
reflect the marginal impact, or a large increase to reflect the average effect of all users?

Charge Question 2(b). What should the general increment of the shock be? Should it be specified in
tons, or as a percentage increase?

The responses to questions 2(a) and 2(b) are combined below because both questions relate to the size of

the simulated change in demand for biomass feedstocks. The complexities are large and any predictions
on scale of demand shoek can only be done effectively m a poliev context as thev are very challenging

Ifthe EPA’s goal is to obtain a region-specific BAF for a feedstock, it will be necessary to project
region-specific and feedstock-specific demand for biomass. Since the BAF for a feedstock could differ
depending on the method of production (for example, the soil carbon implications of corn stover will
depend on the type of tillage practice used and the amount of residue harvested), it will be appropriate to
have the BAF for a feedstock in a region reflect the methods used to produce that feedstock. To the
extent that BAFs depend on technology and emissions control regulations at a stationary facility in a
region, they could also be defined in terms of specific technologies.

Charge Question 2(c). Should the shock be from a business as usual baseline, or from a baseline that
includes increased usage of the feedstock (i.e., for a marginal shock, should it be the marginal impact of
the first ton, or the marginal impact of something approximating the last ton)?

In the absence of a specific policy to model, the SAB cannot offer peneral recommendations for a
representative scale of demand shock. |

- Commented [312}: Larry Mowroe:

The draft answer to this question is non-responsive. Forwhat is
essentially a sensitivity study of the inpacts ofincreased demand;
there s wbommded universe of the amountof change that can occur.
Realsworld examples of biggenic carbonas énergy inputs have
occurred and igpest-what the scale of shock
could occur;

Work with Lairy to write/incorporate the examples he siggedtsito
advise EPA fo use thus type of mformation to bound the general
nerement of the shock.

Charge Question 2(d). Should shocks for different feedstocks be implemented in isolation (separate
model runs), in aggregate (e.g., across the board increase in biomass usage endogenously allocated by
the model across feedstocks), or something in between (e.g., separately model agriculture-derived and
Jorest-derived feedstocks, but endogenously allocate within each category)?

Charge Question 2(e). For feedstocks that are produced as part of a joint production function, how
should the shocks be implemented? (e.g., a general increase in all jointly produced products; or, a
change in the relative prices of the jointly produced products leading to increased use of the feedstock,
and decreased production of some other jointly produced products, but not necessarily an overall
increase in production).

The responses to questions 2(d) and 2(e) are combined because both questions relate to modeling
: ¢ feedstocks i isolation or jointly.

o)

In the absence of a mandate for use of specific feedstocks or incentives for specific types of bioenergy
which might be prescribed in a policy framework, and which would inform the feedstock-specific
demand that should be modeled, a reasonable approach is to model the aggregate demand for feedstocks.
This approach assumes facilities are constantly secking their least-cost alternative. An aggregate demand
could be imposed on the model and used to determine demand for different feedstocks in different
regions. This would allocate demand across feedstocks as well as within each category to simulate a
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-t:Commented [J13): Larry Mowoe said

“While it 19 always easier fo-compare to a specific policy proposal,
the answer = or-fack of one- i the document is a dittle bit of a dodge:
Normally, the shock should be fror a business a8 usual bageline
svhiere easonable growthand multi-sector seonomics are used for
projections = but not the market chanpges due to the policy. That is;

sanid enersy T €
mcluded 1na baseline; but not the specitic actions that regnlated
entities niay take to coniply.”

Generally, T agree with hiny but this is not a policy focused on
complhiance. The changes the actors will take are noton the margin
of thelr i economis activity, A BAF ofzero would créate a
miarket and it s much more difficult for me to-envision a baseling
without the policy being an adeqiiate conparator

Discuss with Earry what might reasonably be added to address this
pomt:
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given target aggregate demand deternuined by the market’s ability to draw from the least cost
combination of feedstocks.

Charge Question 2(f). How should scale of the policy be considered, particularly for default factors?
(e.g., can a single set of default factors be applied to policies that lead to substantially different
increases in feedstock usage)?

Default BAFs would likely vary by the scale of demand. In fact, a single set of default BAFs is unlikely
to be robust across a wide range of scales of demand. The scale of demand is likely to influence the mix
of feedstocks that is viable to produce because it can be expected to affect the market price of biomass.
Low levels of demand for biomass may be met relatively easily by crop residues, forest residues and
mill residues; high levels of demand could lead to dramatically increased harvests of forest biomass or
production of dedicated energy crops. The BAF of a feedstock in a region can be expected to vary
depending on whether there is a I-million-ton increase i hiomass demand or a 1-billion-ton increase in
biomass demand.

In the absence of information about the scale of demand, BAFs could be determined for different
threshold levels of aggregate demand for biomass
demand.

Charge Question 2(g). Would the answers to any of the above questions differ when generating policy
neutral default factors, versus generating factors directly tied to a specific policy?

While the methodological framework for different policies could be similar, we expect differences as
follows: (1) BAFs that are tied to a particular policy, versus a particular period of time, would be based
on simulating the aggregate and feedstock-specific demand that is expected to emanate from that policy,
while policy neutral factors would be based on various exogenously specified quantities of demand for
biomass and corresponding endogenously determined levels of feedstock specific demand, and (2)
different policies may require different production and use practices, and thus result in different biogenic
factors. Isolating the extent to which expected increase in demand for biomass and its consequences for
CO; emissions can be attributed to a specific policy (when there are multiple policies inducing a shift to
renewable energy) is likely to be complicated and challenging to convert into policy-specific BAFs. It
could also create g : incentives for feedstock choice to comply with various
policies.

Charge Question 2(h). What considerations could be useful when evaluating the performance of the
demand shock choice ex post, particularly if evaluating potential implications for/revisions of the future
anticipated baseline and alternative scenarios going forward?

It is likely that the observed feedstock demand in response to a specific policy will differ from the
forecast because the policy can be expected to increase demand for feedstocks with lower BAF and
decrease demand for feedstocks with a high BAF. Since feedstock-specific demand and the feedstock
BAFs are likely to be jointly determined, while the approach proposed above determines them
sequentially, divergence between model simulated demand for feedstocks and observations is inevitable.
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An evaluation using actual data would also allow revisions to the EPA’s estimates of feedstock demand
changes (as discussed in response to Question 1d) based on updated data. To improve the performance
of the model for assessing BAFs rctrospcctlvcly, quantities of biomass feedstock (by feedstock category)
harvested could be updated with actual <. New data should improve the estimate of the
portion of total biomass demand that is attributable to stationary facilities. This information could be
used to improve BAFs
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APPENDIX A: CHARGE TO THE SAB

February 285, 2015
MEMORANDUM

To: Holly Stallworth, Designated Federal Official
Science Advisory Board Staff Office

From: Paul Gunning, Director
Climate Change Division

Subject: Framework for Assessing Biogenic CO2 Emissions from Stationary Sources and
Charge Questions for SAB peer review

The purpose of this memorandum is to transmit the revised Framework for Assessing Biogenic CO;
Emissions from Stationary Sources, related documentation and charge questions for consideration by the
Science Advisory Board (SAB) during your upcoming peer review.

In January 2011, the U.S. Environmental Protection Agency (EPA) announced a series of steps it would
take to address biogenic COz emissions from stationary sources. EPA committed to conduct a detailed
examination of the science and technical issues related to assessing biogenic COz emissions from
stationary sources and to develop a framework for evaluating those emissions. The draft study was
released in September 2011 and subsequently peer reviewed by the SAB Ad-Hoc Panel on Biogenic
Carbon Emissions (SAB Panel). The final peer review report was published September 2012.

To continue advancing the agency’s technical understanding of the role that biomass use can play in
reducing overall greenhouse gas enuissions, the EPA released a second draft of the technical report,
Framework for Assessing Biogenic Carbon Dioxide for Stationary Sources, in November 2014. This
revised report presents a methodological framework for assessing the extent to which the production,
processing, and use of biogenic material at stationary sources results in a net atmospheric contribution of
biogenic CO» emissions. The revised report takes into account the SAB Panel’s peer review
recommiendations on the draft 2011 Framework as well as the latest information and mput from the
scientific community and other stakeholders.

The revised framework addressed many of the SAB Panel’s key concerns and recommendations by
incorporating: an anticipated baseline approach analysis, including an alternative fate approach for
waste-derived feedstocks and certain industrial processing products and byproducts; an evaluation of
tradeoffs from using different temporal scales; an improved representation of the framework equation;
and illustrative case studies demonstrating how the framework equation can be applied, using region-
feedstock combinations to generate regional defaults per different bascline approaches and temporal
scales.
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We ask the SAB to review and offer recommendations on specific technical elements of the revised
framework for assessing the extent to which the production, processing, and use of biogenic material at
stationary sources results in a net atmospheric contribution of biogenic CO; emissions, as identified in
the charge accompanying this memo. We look forward to the SAB’s review.

Please contact me 1f you have any questions about the attached study and charge.

Attachments:
1) Framework for Assessing Biogenic CO; Emissions from Stationary Sources
2) Technical Appendices
3) Response to the 2011 SAB Panel Peer Review Advisory

Peer Review Charge on the Framework for Assessing Biogenic CO2 Emissions from
Stationary Sources

To improve the quality, utility, and scientific integrity of the Framework, EPA is providing this study,
Framework for Assessing Biogenic CO; Emissions from Stationary Sources (November 2014) and
related materials to the Science Advisory Board (SAB). The revised report takes into account the SAB
Biogenic Carbon Emissions Panel’s (“SAB Panel”) peer review recommendations? on the draft 2011
Framework? as well as the latest information and input from the scientific community and other
stakeholders. The “Response to SAB” document included in the materials provided for this review
discusses and responds to the SAB Panel key points and recommendations, serving as a guide to how the
revised framework incorporates their recommendations. This charge narrowly focuses on a few specific
remaining questions that were not explicitly addressed in the initial SAB Panel peer review report.

The revised 2014 framework report identifies key scientific and technical factors associated with
assessing biogenic CO; emissions from stationary sources using biogenic feedstocks, taking into account
information about the carbon cycle. It also presents a methodological framework for assessing the extent
to which the production, processing, and use of biogenic material at stationary sources for energy
production results in a net atmospheric contribution of biogenic CO; emissions.

The revised framework and the technical appendices address many of the SAB Panel’s key concerns and
recommendations by incorporating: an anticipated baseline approach analysis (Appendices J-L); an
alternative fate approach for waste-derived feedstocks (Appendix N); and certain industrial processing
products and byproducts (Appendix D Addendum); an evaluation of tradeoffs from using different
temporal scales (Appendix B); an improved representation of the framework equation (Appendix F); and
illustrative case studies demonstrating how the framework equation can be applied, using region-

2 The final peer review report from the SAB Panel on the draft 2011 framework was published on September 28, 2012 (Swackhamer and
Khanna, 2011). Information about the SAB peer review process for the September 2011 draft framework is available at |

HYPERLINK "http://yosemite.cpa.gov/sab/sabproduct.nst/0/2F9B572C712AC52E8525783100704886"
1.
3 The 2011 Draft Accounting Framework for Biogenic CO, Emissions from Stationary Sources is available at | HY PERLINK
"http://www.epa.gov/climatechange/ghgemissions/biogenic-emissions.html" .
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feedstock combinations to generate regional defaults per different baseline approaches and temporal
scales (Appendices H-N).

(NS

As explained in the revised framework introduction and accompanying SAB response document, the
revised framework maintains the policy neutral approach from the 2011 draft Framework. It is a
technical document that does not set regulatory policy nor does it provide a detailed discussion of
specific policy and implementation options. Ultimately, the framework provides a methodological
approach for considering, and a technical tool (the framework equation) for assessing, the extent to
which there is a net atmospheric contribution of biogenic CO; emissions from the production,

9  processing, and use of biogenic material at stationary sources. The revised framework details technical
10 elements that should be considered as appropriate per specific policy applications or biogenic carbon-
11 based feedstock assessments. Therefore, this charge excludes policy and regulatory recommendations or
12 legal interpretation of the Clean Air Act’s provisions related to stationary sources.

00 ~3 N W b W

13 The revised report does not provide any final values or determinations: it offers indications of different
14 biogenic feedstock production effects per research and analyses conducted, including illustrative

15 example results per specific case study parameters. As discussed by the previous SAB Panel, this report
16 also finds that biophysical and market differences between feedstocks may necessitate different

17 technical approaches. Even using a future anticipated baseline approach, forest- and agriculture-derived
18  feedstock characteristics, and thus analyses and results, may vary per region and per feedstock, and may
19 be influenced by land use change effects. [llustrative analyses conducted for specific waste-derived

20 feedstock case studies using a counterfactual anticipated baseline, as recommended by the SAB Panel,
21 yielded minimal or negative net emissions effects.

22 This charge focuses on questions that remain regarding whether there are more definitive technical

23 determinations appropriate for parameterizing key elements of the revised framework, regardless of

24 application to a specific policy or program. Specifically, we ask that the SAB Panel examine and offer
25  recommendations on future anticipated baseline specification issues in the context of assessing the

26 extent to which the production, processing, and use of forest- and agriculture-derived biogenic material
27  at stationary sources for energy production results in a net atmospheric contribution of biogenic CO;
28  emissions — such as appropriate temporal scales and the scale of biogenic feedstock usage (model

29 perturbations or ‘shocks’) for analyzing future potential bioenergy production changes.

30 Technical approaches, merits and challenges with applying a future anticipated baseline

31  Establishing a baseline creates a point of comparison necessary for evaluating changes to a system.*
32 Baseline specification can vary in terms of what entity or groups of entities are being analyzed (e.g.,
33 industries, economic sectors), temporal and spatial scales, geographic resolution, and, depending on
34 context, environmental issues/attributes (EPA, 2010).° The choice of baseline approach can also depend
35  onthe question being asked and the goal of the analysis at hand. For example, some GHG analysis may

4 Defitions for baseline vary, including “the reference for measurable quantities from which an alternative outcome can be measured”
(IPCC AR4 WGIIL 2007) or “the baseline {or reference) is the state against which change is measured. It might be a ‘current baseline,” in
which case it represents observable, present-day conditions. It might also be a “future baseline,” which is a projected future set of conditions
excluding the driving factor of interest. Alternative interpretations of the reference conditions can give rise to multiple baselines” (IPCC
AR4 WGIL 2007).

$ Guidelines for Preparing Economics Analyses (NCEE), Chapter 5: [ HYPERLINK
"http://yosemite.epa.gov/ee/epaleerm.nst/vwAN/EE-0568-05.pdf/$file/EE-0568-05.pdf” ]
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require a baseline against which historic changes of landscape carbon stocks can be measured. Other
applications may necessitate a baseline against which the estimated GHG emissions and sequestration
associated with potential future changes in related commodity markets and policy arenas. Analyses of
the estimated GHG emissions and sequestration effects from changes in biomass use have used different
baseline approaches, as well as a wide range of different temporal scales and alternative scenario
parameters (Sohngen and Sedjo, 2000; Fargione, 2008; UNFCCC, 2009; Walker et al., 2010; Cherubini
et al, 2011; Galik and Abt, 2012; Latta et al., 2013; Walker et al., 2013; AEO, 2014; U.S. EPA, 2014;
Miner et al., 2014).

The draft 2011 framework had discussed three different potential baseline approaches — reference point,
future anticipated and comparative — and used the reference point baseline in its hypothetical case study
applications of the Framework. The SAB Panel in its review stated that “the choice of a fixed reference
point may be the simplest to execute, but it does not actually address the question of the extent to which
forest stocks would have been growing/declining over time in the absence of a particular bioenergy
facility” (SAB Advisory, p. 29). The SAB Panel expressed concem that the reference point baseline
does not address the important question of additionality, or what would have been the trajectory of
biogenic COz stocks and fluxes in the absence of an activity or activities using biogenic feedstocks for
energy, especially in the context of forest-derived feedstocks.® “Estimating additionality, i.c., the extent
to which forest stocks would have been growing or declining over time in the absence of harvest for
bioenergy, is essential, as it is the crux of the question at hand. To do so requires an anticipated baseline
approach” (SAB Letter, p. 2).

Through public comments to the SAB Panel during the 2011-2012 SAB peer review process, various
stakeholders expressed divergent perspectives on the appropriate baseline for the draft 2011 framework
report.” The revised 2014 framework retains the reference point baseline and adds the anticipated
baseline in order to retain adaptability for potential applications, and discusses both approaches at length
in the revised report and several technical appendices. However, as the SAB Panel was clear in its
previous review of the reference point baseline, EPA has no outstanding technical questions for the SAB
Panel on that baseline approach. This charge focuses specifically on remaining technical questions that
EPA has on the future anticipated baseline approach.

Part 1 — Future anticipated baseline approach and temporal scale

It is important to consider possible treatments of time and the implications of these treatments in
developing strategies for long-term and short-term emissions assessment, because the choice of

S The difference in net atmospheric CO, emissions contributions with and without changes in biogenic feedstock use is known as
additionality (Murray et al., 2007). Additionality can be determined by assessing the difference in potential net atmospheric CO; emissions
of a specific level of biogenic feedstock use over a certain period of time (in many cases the business-as-usual [ BAU] baseline) versus the
net atmospheric CO, emissions contributions that would have occurred over the same time period with a different level of biogenic
feedstock use (counterfactual scenario), holding other factors and assumptions consistent between scenarios.

7 The American Forest and Paper Association (AF&PA) supported the reference point baseline (e.g., comments submitted October 2011,
March 2012) applied historically (January 2012, March 2012). The National Alliance of Forest Owners (NAFO) stated if certain feedstocks
weren’t categorically excluded, then the historical reference point baseline should be used (e.g., March 2012, August 2012). The U.S.
Department of Agriculture stated preference for a historic baseline approach (May 2012). The Environmental Defense Fund (EDF)
(January 2012, May 2012) and NCASI (October 2011, March 2012) both supported the retrospective reference point approach, though also
both offered recommendations if an anticipated baseline approach was included (EDF for future anticipated and NCASI for counterfactual).
Others, such as Green Power Institute (March 2012), the National Resource Defense Council (NRDC, August 2012), Becker et al. (August
2012), Biomass Energy Resource Center et al. (February 2012), and a group scientists letter to EPA (June 2014) all support some form of
the anticipated baseline approach (future anticipated and/or counterfactual).
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treatment may have significant impacts on the sw of an assessment framework application.
For the intended use of the revised Framework — assessing the extent to which the production,
processing, and use of biogenic material at stationary sources results in a net atmospheric contribution of
biogenic CO» emissions — there are different elements of time to consider when using a future
anticipated baseline approach. These elements can include:

e Emissions horizons, assessment or policy horizons, and reporting periods (i.e., fluxes related to
feedstock production may occur over many years to decades, whereas reporting may be the
current year and policies may cover only a few years or decades), and

e Differences in temporal characteristics of different feedstocks (i.e., annual crops, short rotation
energy crops, and longer rotation forestry systems).

» Changes in biophysical and economic conditions over time may affect or differ from those in
future anticipated baseline and scenario estimates.

The SAB Panel in its previous peer review noted that “this is a complicated subject because there are
many different time scales that are important for the issues associated with biogenic carbon emissions”
(Advisory, page 13). They discussed multiple temporal scales associated with mixing of carbon
throughout the different reservoirs on the Earth’s surface at the global scale (Advisory, page 13) and
climate responses to CO; and other greenhouse gases (Advisory, page 15), implications of temporal
scales greater and shorter than 100 years, and those related to the growth cycles of different feedstock
types (Advisory, page 15). The SAB Panel specifically highlighted considerations for using a 100-year
or longer temporal scale for evaluating climate impacts and radiative forcing?® as well as decay rates and
carbon storage in forest ecosystems in the main text as well as in Appendices B-D. However, in its
recommendations, including those for developing default BAFs per region, the SAB Panel did not offer
recommendations per what temporal scale to use in the specific context of the Framework for its
intended use and scope. Instead, the SAB Panel stated that “there is no scientifically correct answer
when choosing a time horizon, although the Framework should be clear about what time horizon it uses,
and what that choice means in terms of valuing long term versus shorter term climate impacts
(Advisory, page 15) and recommended that a revised framework “incorporate various time scales and
consider the tradeoffs in choosing between different time scales” (Advisory, page 43).

Multiple stakeholders have also weighed in on temporal scales, some with specific recommendations on
what temporal scale should/could be used for framework assessments, others with no specific
recommendations but emphasizing the importance of time. In various comments submitted during the
2011-2012 SAB process, NAFO supported a 100-year timeframe (March 2012). The National Council
for Air and Stream Improvement (NCASI) in October 2011 comments suggested “the need for
considerable flexibility 1n setting the temporal scales for determining the stability of forest carbon

8 ppA acknowledges that the long-term climate mmpacts of shifting from fossil fuel to biogenic energy sources is an important topic for
climate change mitigation policy and also recognizes the extensive work being conducted by EPA and throughout the research community
on this question. However, EPA’s focus here is on a narrower, more targeted goal of developing tools to assess the extent to which there is
a net atmospheric contribution of biogenic CO; emissions from the production, processing, and use of biogenic feedstocks at stationary
sources. This more narrowly defined assessment is anticipated to be a better fit for the types of program and policy applications in which
this framework may potentially be applied.
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stocks. There are a range of circumstances that can cause transient trends i carbon stocks that can
obscure the more relevant long-term picture.”

(NS

Other groups, such as The Wildemess Society (TWS), NRDC, EDF and others, submitted comments

supporting consideration of shorter temporal scales. In its comments and example calculations, TWS (in

October 2011 comments) implied support for shorter temporal scales, and stated in later comments that

the SAB “text appears biased toward ignoring effects that occur within a 100-year period” (May 2012).

NRDC (August 2014) implied support for shorter temporal scales: “even if near-term carbon emissions

increases are eventually ‘made up’ by regrowth over the very long term, the carbon emission from these
9  types of biomass actually exceed those from fossil fuels for decades. This puts use of these types of

10 biomass fuels in conflict with the urgent need for near-term carbon emissions reductions. The time

11 profile of the carbon emission from biogenic fuel sources matters because it is critical to limit near-term

12 global GHG emissions.” This perspective was similar to that shared by Becker et al. in their Angust

13 2012 comments. EDF (January 2012) suggested a very short temporal scale (in the context of supporting

14 aretrospective reference baseline). Others, such as the Biotechnology Industry Organization (October

15 2011) simply asked for “clarification on the methodology used to identify the time scale of carbon

16 cycles.”

00 ~3 N W b W

17 Per the various recommendations above, the revised framework report and the technical appendices

18  include a more detailed discussion of intertemporal tradeoffs inherent in various options for treating

19  emissions over time in the context of assessing biogenic CO; emissions from stationary sources.

20 Specifically, the revised report has: a section on key temporal scale considerations (pages 33-38); an

21 appendix dedicated to temporal scale issues (Appendix B), which includes further discussion of

22 temporal scales in the context of future anticipated baselines and decay rates for feedstocks that would
23 have otherwise decayed if not used for energy, and; an appendix describing the background of and

24 modeling considerations for constructing an anticipated baseline approach (Appendix J). Also,

25 illustrative calculations using the future anticipated baseline estimates use future simulations and thereby
26 explicitly incorporate temporal patterns of different feedstocks (e.g., feedstock growth rates, decay rates)
27  into the analysis and shows how results can vary per temporal scale used (as seen in Appendices K and
28  L). The revised framework does not recommend specific temporal scales for framework applications,

29  but rather identifies different elements of and considerations concerning time to provide insights into the
30 potential implications of using different temporal scales.

31 EPA secks guidance on the following issues regarding appropriate temporal scales for assessing

32 biogenic CO; emissions using a future anticipated baseline, using the above referenced components of
33 the revised framework report as the starting point for the SAB Panel’s discussion. As the previous SAB
34 Panel recommended developing default assessment factors by feedstock category and region that may
35  need to be developed outside of a specific policy context, and as the framework could be also be used in
36  specific policy contexts, the questions below relate to the choice of temiporal scale both within and

37  outside of a specific policy context.

38 Part 1 — Future anticipated baseline approach and temporal scale

39

40 1. What criteria could be used when considering different temporal scales and the tradeofts in
41 choosing between them in the context of assessing the net atmospheric contribution of
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biogenic CO2 emissions from the production, processing, and use of biogenic material at
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stationary sources using a future anticipated baseline?

a.

Should the temporal scale for computing BAFs vary by policy (e.g., near-term policies
with a 10-15 year policy horizon vs. mid-term policies or goals with a 30-50 year policy
horizon vs. long-term climate goals with a 100+ year time horizon), feedstocks (e.g.,
long rotation vs. annual/short-rotation feedstocks), landscape conditions, and/or other
metrics? It is important to acknowledge that if temporal scales vary by policy, feedstock
or landscape conditions, or other factors, it may restrict the ability to compare
estimates/results across different policies or different feedstock types, or to evaluate the
effects across all feedstock groups simultaneously.

i. Iftemporal scales for computing BAFs vary by policy, how should emissions
that are covered by multiple policies be treated (¢.g., emissions may be covered
both by a short-term policy, and a long-term national emissions goal)? What
goals/criteria might support choices between shorter and longer temporal
scales?

ii.  Similarly, if temporal scales vary by feedstock or landscape conditions, what
goals/criteria might support choices between shorter and longer temporal scales
for these metrics?

iii.  Would the criteria for considering different temporal scales and the related
tradeoffs differ when generating policy neutral default BAFs versus crafting
policy specific BAFs?

Should the consideration of the effects of a policy with a certain end date (policy
horizon) only include emissions that occur within that specific temporal scale or should
it consider emissions that occur due to changes that were made during the policy
horizon but continue on past that end date (emissions horizon)?

Should calculation of the BAF include all future fluxes into one number applied at time
of combustion (cumulative — or apply an emission factor only once), or should there be
a default biogenic assessment schedule of emissions to be accounted for in the period in
which they occur (marginal — apply emission factor each year reflecting current and past
biomass usage)?

‘What considerations could be useful when evaluating the performance of a future
anticipated baseline application on a retrospective basis (e.g., looking at the future
anticipated baseline emissions estimates versus actual emissions ex post), particularly if
evaluating potential implications for/revisions of the future anticipated baseline and
alternative scenarios going forward?

Part 2 — Scales of biomass use when applying future anticipated baseline approach

EPA secks guidance on technical considerations concerning how to select model
perturbations (‘shocks’) for future anticipated baseline simulations estimating the net
atmospheric contribution of biogenic CO2 emissions from the production, processing, and
use of biogenic material at stationary sources, using the above referenced components of the
revised framework report as the starting point for the SAB Panel’s discussion. As the SAB
Panel recommended developing default assessment factors by feedstock category and region
that may need to be developed outside of a specific policy context, and as the framework

[ PAGE \* MERGEFORMAT ]

ED_004741_00009132-00040



00 ~1 O\ i s W N e

Science Advisory Board (SAB) 8-29-18 Draft Report for Quality Review - Do Not Cite or Quote.
This draft has not been reviewed or approved by the chartered SAB, and does not represent EPA policy.

could be also be used in specific policy contexts, the questions below relate to the choice of
model shocks both within and outside of a specific policy context.

2. What is/are the appropriate scale(s) of biogenic feedstock demand changes for evaluation of
the extent to which the production, processing, and use of biogenic material at stationary
sources results in a net atmospheric contribution of biogenic CO2 emissions using a future
anticipated baseline approach? In the absence of a specific policy to model/emulate, are
there general recommendations for what a representative scale of demand shock could be?

a.

Should the shock reflect a small incremental increase in use of the feedstock to reflect
the marginal impact, or a large increase to reflect the average effect of all users?

‘What should the general increment of the shock be? Should it be specified in tons, or as
a percentage increase?

Should the shock be from a business as usual baseline, or from a baseline that includes
increased usage of the feedstock (i.e., for a marginal shock, should it be the marginal
impact of the first ton, or the marginal impact of something approximating the last ton)?
Should shocks for different feedstocks be implemented in isolation (separate model
runs), in aggregate (e.g., across the board increase in biomass usage endogenously
allocated by the model across feedstocks), or something m between (¢.g., separately
model agriculture-derived and forest-derived feedstocks, but endogenously allocate
within each category)?

For feedstocks that are produced as part of a joint production function, how should the
shocks be implemented? (e.g., a general increase in all jointly produced products; or, a
change in the relative prices of the jointly produced products leading to increased use of
the feedstock, and decreased production of some other jointly produced products, but
not necessarily an overall increase in production).

How should scale of the policy be considered, particularly for default factors? (e.g., can
a single set of default factors be applied to policies that lead to substantially different
increases in feedstock usage)?

Would the answers to any of the above questions differ when generating policy neutral
default factors, versus generating factors directly tied to a specific policy?

‘What considerations could be useful when evaluating the performance of the demand
shock choice ex post, particularly if evaluating potential implications for/revisions of the
future anticipated baseline and alternative scenarios going forward
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APPENDIX B: MEMBERS OF THE BIOGENIC CARBON EMISSIONS PANEL

CHAIR
Dr. Madhu Khanna, ACES Distinguished Professor in Environmental Economics, Department of
Agricultural and Consumer Economics, University of [llinois at Urbana-Champaign, Urbana, 1L

PANEL MEMBERS
Dr. Rebert Abt, Professor of Forestry, Department of Forestry and Environmental Resources, College
of Natural Resources, North Carolina State University, Raleigh, NC

Dr. Morton Barlaz, Professor, Civil, Construction, and Environmental Engineering, Engineering, North
Carolina State University, Raleigh, NC

Dr. Marilyn Buford, National Program I eader, Silviculture Research, Research & Development,
USDA Forest Service, Washington, DC

Dr. Mark Harmon, Professor and Richardson Chair, College of Forestry, Oregon State University,
Corvallis, OR

Dr. Jason Hill, Associate Professor, Bioproducts and Biosystems Engineering, College of Food,
Agricultural and Natural Resource Sciences, University of Minnesota, St. Paul, MN

Dr. John Reilly, Senior Lecturer and Co-Director, Joint Program on the Science and Policy of Global
Change, Center for Environmental Policy Research, E19-439L, Massachusetts Institute of Technology,
Cambridge, MA

Dr. Charles Rice, Distinguished Professor, Department of Agronomy, Soil Microbiology, Kansas State
University, Manhattan, KS

Dr. Steven Rose, Senior Rescarch Economist, Energy and Environmental Analysis Research Group,
Electric Power Research Institute, Palo Alto, CA

Dr. Daniel Schrag, Professor of Earth and Planetary Sciences, Harvard University, Cambridge, MA

Dr. Reger Sedjo, Senior Fellow and Director of the Center for Forest Economics and Policy Program,
Resources for the Future, Washington, DC

Dr. Ken Skog, Supervisory Research Forester (retired), Economics and Statistics Research, Forest
Products Laboratory, USDA Forest Service, Madison, W1

Dr. Tristram West, Ecosystem Scientist, Joint Global Change Research Institute, University of
Maryland, College Park, MD

Dr. Peter Woodbury, Senior Research Associate, Department of Crop and Soil Sciences, College of
Agriculture and Life Sciences, Cornell University, Ithaca, NY, U.S.A.
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SCIENCE ADVISORY BOARD STAFF

Dr. Holly Stallworth, Designated Federal Officer, U.S. Environmental Protection Agency, Washington,
DC
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Message

Sent: 4/15/2020 4:29:39 PM

To: Koerber, Mike [Koerber.Mike@epa.gov]; Cortelyou-Lee, Jlan [Cortelyou-Lee Jan@epa.gov]; Bremer, Kristen
[Bremer.Kristen@epa.gov]; Baker, Sarah [baker.sarah@epa.gov]

CC: Vetter, Cheryl [Vetter.Cheryl@epa.gov]

Subject: RE: biogenic carbon

Ex. 5 Deliberative Process (DP)

From: Koerber, Mike <Koerber.Mike@epa.gov>

Sent: Wednesday, April 15, 2020 12:24 PM

To: Cortelyou-Lee, Jan <Cortelyou-Lee.Jan@epa.gov>; Bremer, Kristen <Bremer.Kristen@epa.gov>; Baker, Sarah
<baker.sarah@epa.gov>

Cc: Vetter, Cheryl <Vetter.Cheryl@epa.gov>; Kornylak, Vera S. <Kornylak.Vera@epa.gov>

Subject: RE: biogenic carbon

Ex. 5 Deliberative Process (DP)

From: Cortelyou-Lee, Jan <Cortetvou-Les lani@epa.gov>

Sent: Wednesday, April 15, 2020 12:23 PM

To: Bremer, Kristen <Bremer Kristen@epa.pov>; Koerber, Mike <Koerber.Mike @epa.pov>; Baker, Sarah
<haker.sarah@epa. o>

Cc: Vetter, Cheryl <Vetter. Chervi@epa.gov>; Kornylak, Vera S. <Kornviak Vera@epa.gov>

Subject: RE: biogenic carbon

Ex. 5 Deliberative Process (DP)

From: Bremer, Kristen <Bremer Eristeniepa.gov>

Sent: Wednesday, April 15, 2020 12:21 PM

To: Cortelyou-Lee, Jan <Cortelvou-Lee jan@epa.pov>; Koerber, Mike <Koperber Mike®@epa.gov>; Baker, Sarah
<baksr.sarahi@epa.gov>

Cc: Vetter, Cheryl <Vetter.Chervi®epa gov>; Kornylak, Vera S. <Kornvilak Vera@ena gov>

Subject: RE: biogenic carbon

Ex. 5 Deliberative Process (DP)

Kristen Bremer

Policy Analysis & Communications

U.S. EPA, Office of Air Quality Planning & Standards
Email: bremer kristenieps. gov

Phone: 919.541.9424

Cell: 919.321.7652
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From: Cortelyou-Lee, lan <Cortelyou-Les lan@epa gov>

Sent: Wednesday, April 15, 2020 12:19 PM

To: Koerber, Mike <Kasrber Mike@epa.gov>; Baker, Sarah <bakersarah@epa.gov>

Cc: Vetter, Cheryl <¥etter.Chervl@epa.gov>; Kornylak, Vera S. <Kornvilak Verai@epa.gov>; Bremer, Kristen
<Bremer Kristen@epa gov>

Subject: RE: biogenic carbon

Ex. 5 Deliberative Process (DP)

From: Koerber, Mike <¥operber. Mike@enagov>

Sent: Wednesday, April 15, 2020 12:13 PM

To: Baker, Sarah <bakersarah@epa.gov>

Cc: Vetter, Cheryl <Vetter. Chervi@epa.gov>; Kornylak, Vera S. <Kornyisk Vera@enps.gov>; Bremer, Kristen
<Bremer Kristen@epa, gov>; Cortelyou-Lee, Jan <Cortelvou-Lee Jani@epa.gow>

Subject: RE: biogenic carbon

Ex. 5 Deliberative Process (DP)

From: Baker, Sarah <bakersarah@epa.zov>

Sent: Wednesday, April 15, 2020 11:50 AM

To: Koerber, Mike <Kagrber Mike@epa.cov>

Cc: Vetter, Cheryl <Vetter.Chernvi@epa.gov>; Kornylak, Vera S. <Kornvlak Vera@epapov>
Subject: FW: biogenic carbon

Ex. 5 Deliberative Process (DP)

From: gmiller@aiw-inccom <gmiller@aiw-ingoom>
Sent: Wednesday, April 15, 2020 11:44 AM

To: Baker, Sarah <baker.sarah@epa.pov>

Subject: biogenic carbon

Hi Sarah - my client, the Plant Based Products Council/the Corn Refiners Association, asked me to get some
information regarding a statement that AA Idsal made during a recent conference call. The client told me that
you were one of 2 or 3 other EPA staff on the call, so I'm hoping you'll know the answer.
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They told me that AA Idsal had changed her position from August and that the impending rule regarding
biogenic carbon will only cover forest biomass resources and related Clean Air Act permitting actions and will
no longer address biogenic carbon emitted during the processing of short-cycle annual crops like corn,
soybeans, etc. Apparently, though I'm getting it second hand so it could be mistranslated, she referenced a
variety of studies which suggest the science on such crops carbon balance/life cycle analysis is uncertain,
insuffiicent or maybe leaning against EPA making a clear determination, particularly not one declaring these
crop-related biogenic emissions as de minimis.

Would you be able to point me to those studies or the information she was referencing? There doesn’t seem
to be much in the literature to indicate that de minimis is off the table.

Thanks, Chris

Christopher Miller, Partner
ANW, Inc,

2200 Wilson Blvd, Suite 310
Arlington, VA 22201-3352
202-296-8086 x112 desk
202-257-8691 cell
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Appointment

From: Wood, Anna [Wood.Anna@epa.gov]
Sent: 12/11/2018 7:27:42 PM
To: Wood, Anna [Wood.Anna@epa.gov]; Kornylak, Vera S. [Kornylak.Vera@epa.gov]; Vetter, Cheryl

[Vetter.Cheryl@epa.gov]; Montanez, Jessica [Montanez.Jessica@epa.gov]; Spangler, Matthew
[Spangler.Matthew@epa.gov]; Baker, Sarah [baker.sarah@epa.gov]

Subject: Treatment of Biogenic CO2 Emissions in Permitting

Attachments: BiogenicCO2EmissionsinAirPermittingBriefingPaperAnnaWood 12202018.docx
Location: RTP-C500A-Max40/RTP-Bldg-C

Start: 12/20/2018 4:30:00 PM

End: 12/20/2018 5:15:00 PM

Show Time As: Busy

Purpose: To pre-brief Anna on the latest options treating biogenic CO2 emissions in permitting
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Appointment

From: Wood, Anna [Wood.Anna@epa.gov]
Sent: 5/7/2018 7:45:55 PM
To: Wood, Anna [Wood.Anna@epa.gov]; Ling, Michael [Ling.Michael@epa.gov]; Mathias, Scott

[Mathias.Scott@epa.gov]; Kornylak, Vera S. [Kornylak.Vera@epa.gov]; Brachtl, Megan [Brachtl.Megan@epa.gov];
Jones, Rhea [Jones.Rhea@epa.gov]; Wayland, Richard [Wayland.Richard@epa.gov]; Timin, Brian
[Timin.Brian@epa.gov]; Misenis, Chris [Misenis.Chris@epa.gov]

CcC: Hemby, James [Hemby.Jlames@epa.gov]; Johnson, Steffan [johnson.steffan@epa.gov]; Dolwick, Pat
[Dolwick.Pat@epa.gov]; Henderson, Barron [Henderson.Barron@epa.gov]

Subject: AF&PA RTP Visit (NAAQS & RHaze)
Attachments: AF&PA May 2018.docx

Location: C-112

Start: 5/9/2018 7:00:00 PM

End: 5/9/2018 8:00:00 PM

Show Time As: Busy

Full agenda and AF&PA attendees attached.

Meet with AQPD & AQAD
¢ 3:00-4:00
o NAAQS implementation improvements — international transport, 126 petitions, non-attainment
designations for ozone, offset policies, other issues from 4/12 Presidential memo
o Regional Haze
o Any other issues identified by EPA or AF&PA/AWC
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1to 2PM

AF&PA Visit to EPA/RTP
May 9, 2018
Room C-112

Peter Tsirigotis (and Penny Lassiter, Robin Dunkins, Mike Koerber)

¢ OAQPS priorities and expectations for 2018 - Peter
e Discussion of AF&PA/AWC priorities

@]
@]
0]
0]
@]

2to 4 PM

e 2:00-

O
@]

O

Boiler MACT

PCWP MACT/RTR

NAAQS standard setting process — PM, ozone
Pulp RTR — Northern California filing

1:45 Biomass — Anna & Juan to join discussion

Meet with AQPD & AQAD

3:00

Biomass rulemaking — schedule, scope, rationale

NSR/PSD Improvements — ambient air, project aggregation, RMRR,
PALs, others

SSM SIP Call

e Apx. 3:00 - 4:00

O

@]
0]

NAAQS implementation improvements — international transport, 126
petitions, non-attainment designations for ozone, offset policies, other
issues from 4/12 Presidential memo

Regional Haze

Any other issues identified by EPA or AF&PA/AWC

4 to 5 PM Steve Fruh and Jim Eddinger (SPPD)
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Attendees: (some of the lumber folks will be at RTP but attending different
meetings at the same time)

Roberto Artiga Kapstone

Jim Balik Resolute

Corey Brandt West Rock

Phil Ferguson Louisiana-Pacific Corporation
Rich Garber Packaging Corporation of America
Tim Hunt AF&PA/AWC

Rob Kaufmann Koch Companies

Amy Marshall AECOM

Paul Noe AF&PA/AWC

Annabeth Reitter Domtar

Glenn Rives International Paper

Gary Heroux Composite Panel Association
Russell Strader Boise Cascade

Vipin Varma NCASI

Denise Wlodyka Masonite

Steve Woock Weyerhaeuser

Ryan Gesser Georgia-Pacific

Harold Hankins Hankins Inc.

David Richbourg HW Culp Lumber Company
Russell Frye Fryelaw PLLC

Jim Rabe Masonite

Phil Witter Canfor Southern Pine
William Telligman Southeastern Lumber Manufacturers Association
Patrick Harrigan Harrigan Lumber

Bill Scott Collum’s Lumber Products
Fred Taylor Troy Lumber Company
Caroline Dauzat Rex Lumber

ED_004741_00111946-00002



Message

From: Vetter, Cheryl [Vetter.Cheryl@epa.gov]
Sent: 4/14/2020 9:30:24 PM

To: Baker, Sarah [baker.sarah@epa.gov]

CC: Kornylak, Vera S. [Kornylak.Vera@epa.gov]
Subject: Anne {dsal 4-20-20 Briefing with Peter Edits

Attachments: Anne ldsal 4-20-20 Briefing with Peter Edits.docx

Just a couple of comments from me — one date- you had 3/8, think you meant 5/8? Otherwise — looks good.
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Message

From: Bradfield, John [Bradfield.John@epa.gov]

Sent: 4/14/2020 8:02:47 PM

To: Johnson, Yvonne W [iohnson.Yvonnew@epa.gov]

CC: Mathias, Scott [Mathias.Scott@epa.gov]; Santiago, Juan [Santiago.Juan@epa.gov]; Rao, Raj [Rao.Raj@epa.gov];
Dunkins, Robin [Dunkins.Robin@epa.gov]; Kornylak, Vera S. [Kornylak.Vera@epa.gov]

Subject: RE: May 7

Yvonne,

Thanks for following up, I'll be the POC in SPPD. Robin has talked to Tim and here are several AQPD issues where
feedback is needed before we confirm and set up time for this meeting.

e NSR —lIssues, time needed to discuss

e Carbon Neutrality, biomass fuels — issues, time needed to discuss

e  Air Quality Guidance Documents — issues, time needed to discuss

Since these are AQPD issues we need your feedback both on the issue side as well as the staff availability side. If we go
forward, we’ll need to know how the calendar looks for the relevant people on May 7. Tim indicates he’d prefer a mid-
morning meeting, but that’s not his call.

We will look at topics for SPPD. The current plan, if we move forward, is to set up a Skype meeting. Though it is unlikely
that this meeting will be held in RTP, previously we had secured a conference room.

John Bradfield

Environmental Engineer

U.S. EPA | Natural Resources Group | Sector Policies and Programs Division, CAQPS
109 T.W. Alexander Drive (Mail Drop E143-03) | Research Triangle Park, NC 27711
Phone: 819.541.3062 | email: Bradfield Johnfepa.gov

From: Johnson, Yvonne W <Johnson.Yvonnew@epa.gov>

Sent: Tuesday, April 14, 2020 3:36 PM

To: Rao, Raj <Rao.Raj@epa.gov>

Cc: Mathias, Scott <Mathias.Scott@epa.gov>; Bradfield, John <Bradfield.John@epa.gov>; Santiago, Juan
<Santiago.Juan@epa.gov>

Subject: RE: May 7

Hello Robin:

Hope you are well and staying safe. Traditionally, | am the POC for AQPD and | have worked with John to set
up the meetings. Please let me know what Tim is interested in and | will work through our management team to
make sure we have the right folks available. Normally, John is the primary POC with Tim (as well as securing
space, phone ling, etc. if needed) and then passes the info on to me. Please let me know if you have any
questions.

Thank you,

Yvonne W. Johnson

Special Assistant to the Director

Air Quality Policy Division

Office of Air Quality Planning & Standards
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U.S. Environmental Protection Agency
919-541-3921
hnsonyvonneswlbena aoy

From: Rao, Raj <Rag. Raj@ena gzov>

Sent: Tuesday, April 14, 2020 7:44 AM

To: Dunkins, Robin <Dunkins. Robin®@epa.gov>; Culligan, Kevin <Cullizan. Kevin@sps.gov>; Santiago, Juan
<Santiago Juan@epa.gov>; Hutson, Nick <Hutson. Nick@epa.gov>

Cc: Bradfield, John <Bragifield. lohn@eps.aov>; Johnson, Yvonne W <lohnson. Yvonnew @epa.gov>; Mathias, Scott
<Mathias.Scoti@epa.pov>

Subject: RE: May 7

Robin, Yvonne normally coordinates for us.
raj

Raj Rao, P.E.

Group Leader, New Source Review Group,

Air Quality Policy Division,

Office of Air Quality Planning and Standards (MD-C504-03)
US Environmental Protection Agency

919-541-5344

Note: Positions or views expressed here do not represent official EPA policy. Interagency
Deliberative and Confidential

From: Dunkins, Robin <Qunkins. Robin@ena.gov>

Sent: Monday, April 13, 2020 6:05 PM

To: Culligan, Kevin <Culligan. Kevin@epa.gov>; Santiago, Juan <Santiago Juani@epa.gov>; Rao, Raj <Rac. Raifepa.gov>;
Hutson, Nick <Hutson. Nick@Bepa.sow>

Cc: Bradfield, John <Bradfield John@epa.gov>

Subject: FW: May 7

Hello all,

I'm following up on a few emails and exchanges with Tim Hunt for a virtual meeting in May. He had previously indicated
AFPA wanted to come meet with us in May. I'm trying to get Tim to coordinate these sector meetings through one point
of contact and allow us opportunity to push back on topics and timeframes.

He wants to meet on May 7" with the topics listed below. Let me know what your thoughts are. I've asked John to be
POC on meeting organization. | have not checked Peter’s calendar yet. Please let me know if the date, topic, and

timeslots identified work for you.

Thanks,
robin

Robin Dunkins, Group Leader
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Natural Resources Group
OAR/OAQPS/SPPD Mail Code: E143-03
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
919-541-5335 office

919-605-1178 mobile

dunkins. robin®epa.goy

From: Hunt, Tim <Tim Hunt@afandpa.org>
Sent: Wednesday, April 08, 2020 1:46 PM

To: Dunkins, Robin <Dunkins. Bobin@ena.gov>
Cc: Bradfield, John <Bradfield. lohn@epa.gov>
Subject: May 7

Robin, | hope you and your loved ones are still safe. We talked about turning May 7 into a briefer 2
hour webinar/Zoom meeting on select topics with my members. Right now, | am thinking Air
Guidance and NSR reforms. | talked with Kevin Culligan yesterday and there seems to be several new
developments, and perhaps some more in the next month as well as opportunities for stakeholder
input so it seems like a good fit. | mentioned the 7™ and he is available. Maybe we put him and his
team at 10 AM.

Then NSR at 11 AM with Juan, Raj and others from the NSR group. I’'ve exchanged VM with Raj so
need to hear more whats up. | think there is less to talk about in the RTR world since our comments
have been filed on PCWP and MM and we are waiting for Boiler MACT to come out as well as carbon
neutrality. Perhaps a bit of time with Peter T at the end for a wrap up and COVID-OAQPS perspective.

How does that sound? Glad to talk as well (busy this afternoon) but wanted to share my current
thinking. Have you heard anything about stakeholder meetings?

Tim Hunt

Senior Director, Air Quality Programs
American Forest & Paper Association
American Wood Council

i hunt@atandpa org
thunt@awg.or

202-463-2588
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Message

From: Baker, Sarah [baker.sarah@epa.gov]

Sent: 4/14/2020 12:11:03 PM

To: Vetter, Cheryl [Vetter.Cheryl@epa.gov]; Kornylak, Vera S. [Kornylak.Vera@epa.gov}]
Subject: Peter Briefing Paper

Attachments: Anne Idsal 4-20-20 Briefing on Biomass Comments.docx

importance: High

Attached is a cleaned up version of the Anne briefing paper. | was going to send this to Nicole for this afternoon’s
briefing with Peter but wanted to give you one more opportunity to let me know if you have any comments (unless you
don’t think we need a briefing paper for this afternoon as we will be using the same one tomorrow afternoon with
Chris). Thanks!

Sarah

Sarah Baker

Environmental Protection Specialist

Air Quality Policy Division, Operating Permits Group
U.S. EPA, Office of Air Quality Planning and Standards
(919) 541-4846 / bakerssmbivopagoy
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Message

From: Baker, Sarah [baker.sarah@epa.gov]

Sent: 4/2/20205:53:12 PM

To: Kornylak, Vera $. [Kornylak.Vera@epa.gov]

CC: Long, Pam [Long.Pam@epa.gov]; Vetter, Cheryl [Vetter.Cheryl@epa.gov]
Subject: Biogenic CO2 Idsal Meeting Request

Attachments: Idsal Meeting Request 4-20-20.docx

Vera-
Attached is the meeting request that we discussed for Anne|i Ex. 5 Deliberative Process (DP) Cheryl has
reviewed. Please let me know if there are others to add. Thanks.
Sarah
Sarah Baker

Environmental Protection Specialist

Air Quality Policy Division, Operating Permits Group
U.S. EPA, Office of Air Quality Planning and Standards
(919) 541-4846 / hakersarah@iepa.goy
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| SEQ CHAPTER \h \r 1]JOAR Meeting Request Form
For Anne Idsal

Date of this Request: 4/3/2020

Scheduling Point of Contact: Nina McKinney 919-541-5616
Technical Point of Contact: Scott Mathias 919-541-5310

Subject: Treatment of Biogenic CO2 emissions at stationary sources

Purpose: | Ex. 5 Deliberative Process (DP)

® Next ADP Milestone:
® Ifapplicable, due dateto: OP _/ / ( daysreview); OMB: / / ( days review);

® Legal deadline: (specify court-ordered, settle agreement, court promise, etc.) due date
I

e  Other firm deadline:

First possible date for meeting: 04/20/2020
Last possible date for meeting: 04/30/2020
Duration: 1 hour

Requested Audio / Video (Mark with “X” if requested)
Video Location(s):
List video locations needed (e.g., RTP, DC, Regions)— HQ will set up a bridge if needed
____ HQ Conference Line:
If requested, HQ staff will provide in meeting invite

Invitees (please list by Office and in Outlook format, e.g. Last, First):

Office/Org Name (Last, First)

OAR Harlow, David; Campbell, Ann

OAQPS: Tsirigotis, Peter; Koerber, Mike; Mathias, Scott; Kornylak, Vera; Vetter, Cheryl;
Baker, Sarah; Svendsgaard, Dave

oGC Leopold, Matthew; Gustafson, Adam; Srinivasan, Gautam; Doster, Brian;
Greenglass, Nora; Krallman, John

OAP Grundler, Chris; Fawcett, Allen; Irving, Bill; Kocchi, Suzanne; Gunning, Paul;
Steller, John; Ohrel, Sara

op Bolen, Brittany; Elman, Barry

Schedulers to Cc: Massey, Lana; Johnson, Yvonnew; Long, Pam

HQ Meeting Briefing Materials: Must provide to OAQPS 10 by 5:00pm, 2 days before meeting
Revised 5/2019
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Message

From: Vetter, Cheryl [Vetter.Cheryl@epa.gov]
Sent: 1/24/2020 1:30:08 PM

To: Kornylak, Vera $. [Kornylak.Vera@epa.gov]
Subject: RE: FYI - outreach from Corn Refiners Assn

Ex. 5 Deliberative Process (DP)

Cheryl Vetter

U.S. Environmental Protection Agency

CAQPS/AQPD/OPG (C504-03)

Research Triangle Park, NC 27711

Phone (919) 541-4391 Fax (919) 541-5509

Note: Positions or views expressed here do not represent official EPA policy.

From: Kornylak, Vera S. <Kornylak.Vera@epa.gov>
Sent: Friday, January 24, 2020 8:11 AM

To: Vetter, Cheryl <Vetter.Cheryl@epa.gov>
Subject: FYI - outreach from Corn Refiners Assn

Cheryl, good morning! Just sharing the messages below for your information.

Vera

From: Mathias, Scott <jiathias. Scott@ena.gov>

Sent: Thursday, January 23, 2020 5:25 PM

To: Kornylak, Vera S. <Kornviak.¥eraf@epa.gov>; Kornylak, Vera S. <Kornvlak Vera@spa.gow>
Subject: FW: treatment of biogenic CO2 emissions

FY¥I ~ | returned his call but have not connected yet.

Soott Mathias | Acting Director, Alr Quality Policy Division | LL5. EBA, BT, NI 27711 | 919.541.5310

CONFIDENTIALITY. This email and any attachments are confidential, except where the email states it can be disclosed; it may also be covered by
deliberative privilege. If received in error, please do not disclose the contents to anyone, but notify the sender by return email and delete this email and
any aftachments from your system.

From: Eamon Monahan <gmonahani@comomnrig>
Sent: Wednesday, January 22, 2020 1:08 PM
To: Mathias, Scott <ilathias. Scottfena.gov>
Cc: Robin Bowen <rhowen@corn.org>

Subject: treatment of biogenic CO2 emissions

Hi Scott-

| just left you a voicemail on this as well. | got your contact information from Anne Idsal’s office in response to a letter
CRA sent regarding biogenic CO2 emissions, and your office’s effort to publish a rule on the treatment of biogenic CO2
emissions under the Clean Air Act. A copy of that letter, including a summary of the scientific basis for treating biogenic
CQO2 as de minimis, is attached for your reference.

Before coming to CRA | was 10 years in OAR, so | recognize the effort it takes to get any rulemaking out the door. I'd
appreciate anything you're able to share on the status of the rule and if there is anything CRA can do to assist you and
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your staff. I’d be glad to have a conversation on this rulemaking in particular and the treatment of biogenic CO2
emissions in broader regulatory contexts if it would be helpful. Thanks very much, hope to talk to you soon.

Eamon Monahan

Corn Refiners Association

1701 Pannsvivania Avenue, NW, Sulte 400
Washington, DC 20006-5806

£ (202 534-3501

£0201) 618-8498

CORN.ORG

ge and any files transmitted with it are confidential and intended solely for the use of the indrvidual or entity to whom they are

addressed. If yvou are not the miended reciprent, please irnmediately advise the sender by reply e-madl that this message has been inadvertently

transmitted to vou and delete this ewmail from your system. Thank you for your cooperation.

ED_004741_00112231-00002



Message

From: Baker, Sarah [baker.sarah@epa.gov]
Sent: 4/15/2020 5:37:31 PM
To: Vetter, Cheryl [Vetter.Cheryl@epa.gov]; Kornylak, Vera S. [Kornylak.Vera@epa.gov]; Petesch, Theresa (Tess)

[petesch.theresa@epa.gov]; Sorrels, Larry [Sorrels.Larry@epa.gov]; Dunkins, Robin [Dunkins.Robin@epa.gov];
Schrock, Bill [Schrock.Bill@epa.gov]; Cortelyou-Lee, Jan [Cortelyou-Lee.Jan@epa.gov]

Subject: Grundler Briefing Document

Attachments: Idsal Biomass Comment Briefing_4 15 20 prebrief.docx

All-

Attached is the revised briefing document that we will be using for this afternoon’s briefing with Chris Grundler.
The document reflects changes that Peter requested. Thanks!
Sarah

Sarah Baker

Environmental Protection Specialist

Air Quality Policy Division, Operating Permits Group
U.S. EPA, Office of Air Quality Planning and Standards
(919) 541-4846 / akersambi@ena soy
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Message

From: Vetter, Cheryl [Vetter.Cheryl@epa.gov]
Sent: 4/15/2020 4:31:10 PM

To: Kornylak, Vera $. [Kornylak.Vera@epa.gov]
Subject: RE: biogenic carbon

Ex. 5 Deliberative Process (DP)

Cheryl Vetter

U.S. Environmental Protection Agency

OCAQPS/AQPD/OPG (C504-03)

Research Triangle Park, NC 27711

Phone (919) 541-4391 Fax (919) 541-5509

Note: Positions or views expressed here do not represent official EPA policy.

From: Kornylak, Vera S. <Kornylak.Vera@epa.gov>
Sent: Wednesday, April 15, 2020 12:28 PM

To: Vetter, Cheryl <Vetter.Cheryl@epa.gov>
Subject: RE: biogenic carbon

Ex. 5 Deliberative Process (DP)

Vera

From: Vetter, Cheryl <¥sgtier.Chervi@iepa sow>
Sent: Wednesday, April 15, 2020 12:02 PM

To: Kornylak, Vera S. <Kornylak Vera@epa.zovy>
Subject: FW: biogenic carbon

Ex. 5 Deliberative Process (DP)

Cheryl Vetter

U.S. Environmental Protection Agency

OAQPS/AQPD/OPG (C504-03)

Research Triangle Park, NC 27711

Phone (919) 541-4391 Fax (919) 541-5509

Note: Positions or views expressed here do not represent official EPA policy.

From: Baker, Sarah <haker.sarshi@epa.gov>

Sent: Wednesday, April 15, 2020 11:50 AM

To: Koerber, Mike <Kgerber Mike@epa gov>

Cc: Vetter, Cheryl <¥etter. Chervli@ena.gov>; Kornylak, Vera S. <Kornyilak Verai@epa.gow>
Subject: FW: biogenic carbon

Ex. 5 Deliberative Process (DP)
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From: gmiller@aiw-inccom <gmiller@aiw-incoom>
Sent: Wednesday, April 15, 2020 11:44 AM

To: Baker, Sarah <bakersarah@epa.gov>

Subject: biogenic carbon

Hi Sarah - my client, the Plant Based Products Council/the Corn Refiners Association, asked me to get some
information regarding a statement that AA Idsal made during a recent conference call. The client told me that
you were one of 2 or 3 other EPA staff on the call, so I'm hoping you'll know the answer.

They told me that AA Idsal had changed her position from August and that the impending rule regarding
biogenic carbon will only cover forest biomass resources and related Clean Air Act permitting actions and will
no longer address biogenic carbon emitted during the processing of short-cycle annual crops like corn,
soybeans, etc. Apparently, though I'm getting it second hand so it could be mistranslated, she referenced a
variety of studies which suggest the science on such crops carbon balance/life cycle analysis is uncertain,
insuffiicent or maybe leaning against EPA making a clear determination, particularly not one declaring these
crop-related biogenic emissions as de minimis.

Would you be able to point me to those studies or the information she was referencing? There doesn't seem
to be much in the literature to indicate that de minimis is off the table.

Thanks, Chris

Christopher Miller, Partner
AW, Inc,

2200 Wilson Blvd, Suite 310
Arlington, VA 22201-3352
202-296-8086 x112 desk
202-257-8691 cell
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Message

From: Lewis, Josh [Lewis.Josh@epa.gov]

Sent: 1/9/2020 3:05:33 PM

To: Kornylak, Vera $. [Kornylak.Vera@epa.gov]

CC: Mathias, Scott [Mathias.Scott@epa.gov]; Santiago, Juan [Santiago.Juan@epa.gov]
Subject: RE: Updated agenda for this Thursday’s enviro call

Ex. 5 Deliberative Process (DP)

! EX.'5 Deliberative Process {DP) H please indude:

Miles Keogh <mkeogh@4cleanair.org>; Nancy Kruger <nkruger@4cleanair.org>; Jason Sloan <jsloan@csg.org>; Kelly
Poole kpoole@ecos.or

Ex. 5 Deliberative Process (DP)

From: Kornylak, Vera S. <Kornylak.Vera@epa.gov>

Sent: Thursday, January 09, 2020 9:34 AM

To: Lewis, Josh <Lewis.Josh@epa.gov>

Cc: Mathias, Scott <Mathias.Scott@epa.gov>; Santiago, Juan <Santiago.Juan@epa.gov>
Subject: RE: Updated agenda for this Thursday’s enviro call

Ex. 5 Deliberative Process (DP)

Vera

Yera Kornyiak [ Acting Associate Direclor
Adr Quality Policy Diviston 1] OAGPS
S18-543-4067 T hornviskesra@epagoy

This message, including attachments, contains information that may be deliberative and confidential, and may be protected by attorney work-
product, attorney-client or other applicable privileges. Further, this message, including attachments, may be exempt from disclosure by the U.S. EPA
under applicable law. This message, including attachments, is intended to be conveyed only to the named recipient(s). If you received this message
in error, or if you are not the intended recipient, please notify the sender listed above and delete the message from your system immediately. The
unauthorized use, dissemination, distribution or reproduction of this message, including attachments, by unintended recipients is prohibited and
may be unlawful.

From: Lewis, Josh <Lewis. Josh@epa.pov>

Sent: Wednesday, January 08, 2020 4:23 PM

To: OAQPS SMT1 <CAGPS SMT1@epa.gov>; OAQPS SMT2 <GAGRS SMT2@ena.gov>; Terry, Sara
<Terry. Sara@epagov>; OAQPS OD PACS <QALPS O FACS®epa.gov>; Johnson, Yvonne W
<lphnsonYvonnew@epa.eov>; Santiago, Juan <Santisgoluan@spa.goy>

Subject: Updated agenda for this Thursday’s enviro call

I haven’t received any agenda topics from the environmental community (though | imagine I'll get some late hits
tonight/tomorrow morning). For now, let’s proceed with providing updates in the following order, and then we’ll leave
time at the end for any Qs they have. (If | get a bunch of additional topics, I'll circulate an updated agenda first thing
tomorrow).

ED_004741_00112476-00001




Ex. 5 Deliberative Process (DP)

e AQPD

Ex. 5 Deliberative Process (DP)

e Biogenic CO2 rule update

Ex. 5 Deliberative Process (DP)
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Message

From: Lewis, Josh [Lewis.Josh@epa.gov]

Sent: 1/9/2020 2:51:05 PM

To: Kornylak, Vera $. [Kornylak.Vera@epa.gov]

CC: Mathias, Scott [Mathias.Scott@epa.gov]; Santiago, Juan [Santiago.Juan@epa.gov]
Subject: RE: Updated agenda for this Thursday’s enviro call

Ex. 5 Deliberative Process (DP

From: Kornylak, Vera S. <Kornylak.Vera@epa.gov>

Sent: Thursday, January 09, 2020 9:34 AM

To: Lewis, Josh <Lewis.Josh@epa.gov>

Cc: Mathias, Scott <Mathias.Scott@epa.gov>; Santiago, Juan <Santiago.Juan@epa.gov>
Subject: RE: Updated agenda for this Thursday’s enviro call

Ex. 5 Deliberative Process (DP

Yery Nornyiak 1 Acting Associate Director
&y Quality Policy Division [ Qa0PS
SI8-5410-4087 | komvishvera@epagoy

This message, including attachments, contains information that may be deliberative and confidential, and may be protected by attorney work-
product, attorney-client or other applicable privileges. Further, this message, including attachments, may be exempt from disclosure by the U.5. EPA
under applicable law. This message, including attachments, is intended to be conveyed only to the named recipient(s). if you received this message
in error, or if you are not the intended recipient, please notify the sender listed above and delete the message from your system immediately. The
unauthorized use, dissemination, distribution or reproduction of this message, including attachments, by unintended recipients is prohibited and
may be unfawful.

From: Lewis, Josh <Lewis. ioshf@ena.gov>

Sent: Wednesday, January 08, 2020 4:23 PM

To: OAQPS SMT1 <QAOPS SMT1@epa.gov>, OAQPS SMT2 <QAGPS SMT2Eepa.cov>; Terry, Sara
<Verry. Sara@epa.sov>; OAQPS OD PACS <CALPS O PACS®epa.gsov>; Johnson, Yvonne W
<lphnsonXvonnew@epa gov>; Santiago, Juan <Santiapo. luan@epa.gov>

Subject: Updated agenda for this Thursday’s enviro call

I haven’t received any agenda topics from the environmental community (though | imagine I'll get some late hits
tonight/tomorrow morning). For now, let’s proceed with providing updates in the following order, and then we'll leave
time at the end for any Qs they have. (If I get a bunch of additional topics, I'll circulate an updated agenda first thing
tomorrow).

Ex. 5 Deliberative Process (DP)
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Ex. 5 Deliberative Process (DP)

« AQPD

Ex. 5 Deliberative Process (DP)

e Biogenic CO2 rule update

Ex. 5 Deliberative Process (DP)
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Message

From: Rao, Raj [Rao.Raj@epa.gov]

Sent: 1/29/2019 3:27:46 PM

To: Wood, Anna [Wood.Anna@epa.gov]; Santiago, Juan [Santiago.Juan@epa.gov]; Mathias, Scott
[Mathias.Scott@epa.gov]; Vetter, Cheryl [Vetter.Cheryl@epa.gov]

CC: Massey, Lana [massey.lana@epa.gov]

Subject: DRAFT docs for NSR coordination mtg at 10.30 today and proposed agenda for informal check in with David on Wed.

Attachments: NSR workload coversheet 012819.docx; NSR Proj Staffing_Draft 012819.xlsx; Consolidated NSRG Project Tracker
012819.docx; Agenda for check in with David H 013019.docx

All, attached are 3 work in progress draft documents — still being refined by Juan, Cheryl and

me. |intend to give an overview of the 3 documents and would welcome everyone’s feedback. | plan
to schedule a more detailed workload planning/staffing meeting in the near future to do a deeper dive
of these documents once finalized. Also attached is a draft informal agenda for David check in on
Wed.

Talk soon

Raj
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Internal/Deliberative — Draft

NSR Update Meeting with Bill Wehrum
October 18, 2018

Follow-up to Phase 2 NSR Improvement Actions Briefing
Objective: Present short list of potential Phase 2 NSR actions based on 9/10/18 briefing and additional OAQPS
consideration. Actions represent OAQPS recommended short list of Phase 2 actions based on our own

assessment of value and resources considering ongoing work from phase 1 actions.

Considerations/Assumptions

1. We still have ongoing work in progress associated with Phase 1 NSR actions
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e Biomass/biogenic CO2 emissions

2. We assume the following actions are currently approved as part of Phase 2 actions
@
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Short List of Additional Potential Actions
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Biomass Awaiting TBD Currently - Tier 1 Rule
Rulemaking direction
from OAR
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Treatment of
Biogenic CO; from
Biomass
Combustion

Ex. 5§ Deliberative Process (DP)

Currently:
Tier 1 Rule
NPRM

TBD

Policy
statement on
Forest Biomass
issued by the
Administrator
4/23/18

Interagency
letter (EPA,
USDA and DOE)
to Congress on
the future
treatment of
biomass at
these agencies
issued 11/1/18.

Discussion
with Bill
scheduled for
2/14/2019

Next steps TBD

Jessica
Montafiez/ Sarah
Baker/ Nora
Greenglass

Phase | Action Litigation Support
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